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THE WEAKNESS IN COPPER. 


“Coppers” have been very weak the past week on the stock markets 
of New York and Boston, and the price of copper has dropped 
sharply in the London metal market this week. Since 1899 the price 
has dropped from 19% to 1614 cents, and if the truth has been told 
as to the present accumulations of copper, there is no good reason 
why the electrical industries may not soon enjoy the use of copper 
at 15 cents. The trouble appears to be due wholly to the falling off 
in European consumption, for our exports of the metal this year 
have only been 63,691 tons as compared with 115,774 tons in the same 
period last year. Possibly the industrial depression in Germany 
would explain this, for that country has been foremost in Europe in 
the development of electrical and other industries requiring copper 
In this country we should say that the electrical consumption of 
copper has decidedly increased during 1901, but not enough perhaps 
to keep ahead of the larger supplies thrown on the market. The 
Amalgamated Copper Company in repeating the Secretan policy 
has “cornered” copper to its own detriment, but while rolling up 
enormous stocks on hand has seen the price slowly declining. Nine- 
teen or seventeen cent copper is its own deadliest foe; next to which 
comes high voltage as a sworn enemy, while such inventions as the 
Edison storage battery must be reckoned with in the feature. A 
regime of cheaper copper has certainly begun, and it will be interest- 
ing now to see what happens to aluminum. At the same time, there 
seems no good reason for the wholesale decline in the market value of 
established copper properties. Some of the changes smack altogether 
tco much of “thimble rigging.” One might well think from some of 
the bear attacks, that electricity had reached its limit of expansion, 
although electric lighting has barely begun, electric traction has not 
yet touched any of its heavy work on steam roads, and only one tele- 


phone has been installed where ten are wanted. 
sate ee ash clade 


COOPER-HEWITT VAPOR LAMP. 

Elsewhere we print an account of ten patents issued last week re- 
lating to the vapor-lamp of Peter Cooper-Hewitt which attracted 
such lively attention at the Conversazione last spring of the Ameri- 
can Institute of Electrical Engineers. An unusually large amount of 
‘space is given in our columns to the subject, but this we believe is 
not only fully justified by the importance of the invention, but also 
by the value of the general information abstracted from the admir- 
ably-written specifications on the behavior of enclosed vapors of 
relatively slight attenuation when submitted to the action of elec- 
trical current. When the lamp was exhibited last spring no informa- 
tion concerning its underlying principles was divulged, owing to 


‘patents pending, and a disclosure of these principles has been awaited 


with much interest. The vapor lamp has long been regarded as a 
promising source of electrical illumination, but such difficulties have 
apparently been met with in the way of starting up and self-regula- 
tion, that little or no progress had been reported up to the time of 
the present invention. It was therefore surmised that the Cooper- 
Hewitt lamp is based upon the discovery of some entirely new prin- 
ciples, and the patents just issued show that this surmise was cor- 
rect. When the lamp was exhibited it was intimated that the ghastly 
color of the light it then gave forth could be remedied, and the 


patent makes a most interesting disclosure on this vital point. 





Briefly, the main points of interest in the patents with respect to 
the lamp itself are the means for starting up, the method of auto- 
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mi matic regulation and the control of the character of light emitted. 
i 4 As to the crucial matter of starting up the light, the inventor dis- 
| | be covered that the introduction into the tube of a small quantity of sul- 
F 4 phate of mercury or other sulphur compound, and the use of a cer- 
if a tain device in proximity to one or both electrodes, reduce the start- 
: Hd ing arrangement to a simple form of induction coil or similar ap- 
i i paratus that will give a momentary increase of voltage at the in- 
i 7 i ‘ stant of starting up, and then admit of being automatically switched 
k out of circuit. Several forms of such an arrangement are described in 
ft : the patent, and none of them appears to introduce any particular com- 
t ie } tlication in the operation of the lamp. It was also found that readi- 
LA ress in starting up was facilitated by the presence of a metallic band 
: ‘ surrounding—in the case of a direct-current lamp—the cathode on the 
cutside of the tube, and connected to the anode. The inventor can 
. Mt only offer a surmise as to the reason for the utility of this device. 
1 } As to regulation, it was found that the density of the gas in the tube 


rig and the resistance of its path bear a definite relation to each other, 
Bt and that by suitably proportioning the length and diameter of the 
tube and thickness of the glass, the lamp can be made self-regulating ; 
that is, it can be made to give off light of a given intensity at a given 
voltage, and in operation remain unaffected by the variations in voltage 





inet with on commercial lighting circuits. Investigation showed that 
4 ihe best density of gas should be above the point of maximum con- 
i ductivity, in which case the highest temperature is in the cylindrical 
; layers of gas nearest the walls of the tube, thereby facilitating the 
i proper dissipation of heat. In other words, the self-regulation of the 
BH lamp is dependent upon the control of the temperature of the: gas, 
fe ; which in turn is fixed by the rate of dissipation, and this by the di- 


mensions of the tube, together with the use of a definite gas density. 





In the case of mercury tubes the dissipation of heat is assisted by an 
enlargement of the tube at the anode or elsewhere of predetermined 
value. As to the very important point of quality of light, it is stated 
4 that since nitrogen gives a light rich in red rays, its combination 
It was also found 
Nu- 


merous other points of minor interest are covered in the patents, 


ee with mercury vapor produces a beautiful result. 


: that a certain shape of cathode is essential for proper results. 


mile which give evidence that the notable invention to which they relate 
ee has not sprung from a fortuitous thought, but has been developed 
=} from a series of investigations highly scientific in their methods and 


conducted with great experimental skill. 


SeL_F-EXCITING ASYNCHRONOUS INDUCTION MACHINES. 

An ingenious solution of this long-outstanding problem has re- 
cently been proposed by Mr. Alexander Heyland in articles appear- 
ing in the Elektrotechnische Zeitschrift and the London Electrician. 
ay In any induction machine, whether transformer, generator or motor, 

. there is one generic controlling law, namely, that the primary and 

secondary m. m. f.’s or ampere-turns shall neutralize each other, or 
be equal and opposite at all times, but that there shall also be a 
residual magnetizing m. m. f. midway between the two neutralizing 


or working components. In the transformer, the midway magnetiz- 
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ng component is supplied by a magnetizing or wattless current, lag- 


anes 


cing in phase behind the primary current, and devoid of energy save 


ape erog, 


that required to satisfy the hysteretic and magnetizing copper losses. 
The magnetic circuit of the transformer is magnetically so short, or 
well conducting, that the magnetizing m. m. f. and current is small, 
a and there is no objection to the supply of this current over the trans- 


ission lines 


In the case of induction motors, however, the magnetic circuit is 


ignetically much longer, by reason of the necessary air-gap be- 


sa that the magnetizing m. m. f. is neces- 


tween stator and rotor, 
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sarily much greater, and the magnetizing current assumes a mag: 
tude of the same order as the working current. Almost the on! 
objection existing to the induction motor is the magnitude of its , 
citing current, which has to be furnished to the machines over ¢| 
transmission lines. In the synchronous motor, the magnetizing cu 
rent is supplied locally, and not from the central station. It wou!, 
be very desirable to have a self-exciting induction or asynchrono:; 
mctor which did not require such powerful magnetizing currents ; 
be sent from the central station, filling up the transmission lines, ani 
taxing the current-delivering capacity of the generators. Variou- 
methods of executing this arrangement and solving the problem hay. 
been suggested, notably by Hutin and Leblanc. Efforts have bee: 
made to use an exciter connected mechanically with the induction 
motor, and to feed the excitation currents into the secondary mem. 
ber of the motor instead of into the primary. This requires very 
much less e. m. f., because the frequency, and, therefore, the re- 
actance of the secondary is only a small fraction of the frequency 
and reactance in the primary winding; in fact, if synchronism could 
be obtained, the exciting current in the secondary, which runs at 
synchronism without slipping, would only require a continuous cur- 
rent, whereas the exciting current for the primary would be a high- 
pressure, high-frequency, wattless current. 


Mr. Heyland’s proposed solution also supplies the magnetizing 
current to the secondary member, but he takes this current, in deriva- 
tion, from a small portion of the primary winding. He directs this 
shunted portion of the current into the secondary short-circuited 
winding, by brushes tapping at such points that the shunted current, 
which is, of course, sensibly in phase with the working current, shall 
te delivered into the secondary at positions, or through segments, 
midway between the poles of the primary stator winding. Conse- 
quently the required difference of phase is supplied, not by a dif- 
ference of phase in the current, but by a geometrical difference of 
phase between the brushes on the secondary and the fixed taps or 
points of supply on the primary. The result is that with the induction 
motor at rest, and current supplied from the transmission lines, there 
will be a revolving field set up in the stator primary by the polyphase 
primary currents in the ordinary way, and in addition thereto, a 
retary field of equal speed in the rotor secondary, excited by cur- 
rents tapped from the primary circuit and the secondary set of poles 
midway between the primary poles. The induced secondary cur- 
rents will automatically become of such magnitude and distribu- 
tion as will cancel or neutralize the rotary-field poles in the primary, 
but the midway rotary-field poles in the secondary, excited therein 
by currents tapped from the primary, will not be cancelled under any 
circumstances and will constitute the field. At synchronism, the 
primary stator fields will be revolving electromagnetically at fuil 
speed. The secondary rotary will also be revolving at full speed. 
but the poles established by the brushes and shunt current will be 
produced by direct currents, or currents that are sensibly unvarying 
in magnitude with reference to any particular portion of the scc- 
ondary winding, although multiphase as supplied to the brushes. 
Under load, the rotary poles will slip slowly, and be generated by 


slowly alternating currents in the secondary windings. 


The arrangement means in reality that the secondary winding is 
virtually supplied with a commutator whose segments are connected 
by a low resistance. The method would fail if the bars of the sec- 
ondary winding were connected by conducting rings of absolutely no 
resistance. It is the small but appreciable resistance of the end con- 
Some 


loss of energy, although it is claimed a comparatively small los: 


nections which enables the arrangement to be carried out. 








SepTEMBER 28, I9OI. 


ccurs in the partial escape of the magnetizing current through the 
vort-circuiting rings, instead of passing through the secondary wind- 
.vs under commutation. It is proposed that, if necessary, this loss 
be avoided by superposing upon the ordinary short-circuited 
.quirrel-cage winding of the rotor, an additional Gramme ring or 
distributed winding, connected to a commutator receiving brushes 
-onnected to small portions of the primary winding. In other words, 
‘ie Heyland proposed solution of the self-exciting problem is to re- 
vert to the use of a commutator on the induction-motor secondary, 
though a commutator that is not likely to spark. Tapping the 
orimary is virtually employing an auto-transformer for securing 
low-pressure primary currents of the required volume. Mr. Hey- 
land says that the same machine, super-synchronously driven, be- 
comes a self-exciting generator with a good efficiency, and, more- 
over, that the brushes and excitation may be so controlled, when the 
machine is used as a motor, as to cause the machine to deliver lead- 
ing currents to the network of supply, just as in the case of a super- 
excited synchronous generator. 


an 





It seems a pity to have to revert to the commutator in the induc- 
tion motor, but if the excitation can be supplied locally with good 
efficiency in this manner, it may be worth while to do so, since thereby 
we may obtain a power factor of nearly unity on induction-motor 
circuits. The mechanical objection to the principle is in the use of a 
large number of brushes on the commutators of multipolar induc- 
tion motors. The plan is better adapted to three-phase than to two- 
phase motors, since in bipolar structures the former would require 
mly three brushes, instead of four for the latter. We hope that the 
experiments which are said to be in the course of development by 
Siemens & Halske and others in Germany may prove that the princi- 
ple is capable of practical application. 





SWITCHBOARD ENGINEERING. 


An Institute paper to which we wish again to direct attention as 
ne that will repay careful study is the discussion of the switch 
problem by E. W. Rice, Jr., a full abstract of which has appeared in 
these columns. The author seldom writes papers, more’s the pity, 
hut what he does say is from the fullness of a long experience and 
a judgment that is more to be trusted than a differential equation. 
To the attentive reader that paper means much more than a descrip- 
tion of admirably successful methods of controlling very large cur- 
rents of high voltage; it means the definite recognition of switch- 
board engineering as part of the major tactics of electrical distribution 
-a recognition which comes somewhat tardily. A very few years ago 
switches and switchboard apparatus were generally regarded as an 
appendage of the supply business, belonging to the same category 
.s sockets and rosettes, to be designed by any draughtsman who hap- 
pened to be disengaged and shoveled out by any salesman who hap- 
pened to be making his rounds. When 110 volts was the usual volt- 
ge of distribution and a 500-kw dynamo was worth a column in 
the local paper, things could drift along in this helter-skelter fashion 
ithout any very disastrous results; but now when units of 2000 to 
00 kilowatts are common and the voltages to be controlled range 
‘rom 6 to 60,000 volts, the matter takes on a very different appearance. 
o-day it requires as much skill and finesse to design a good switch- 
ard as to design a good dynamo, and the art has grown to be a 
rious and dignified branch, of electrical engineering. 





he most important point brought out in the paper before us, and 
- on which we commented last week, is the definitive failure of 
ie ait-break switch, both in theory and practice, as a means of con- 
‘ling large amounts of energy at high voltage. Some of the most 
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puzzling problems of electrical engineering are those in which 
quantitative relations unexpectedly appear. For example, there ap- 
pears to be a limit of voltage and output combined beyond which it 
is impracticable to build a direct-current generator. On the face of 
things one could easily design a 1000-kw generator at 2000 volts, but 
in practice such an attempt would probably fail dismally. In a similar 
way one can make an air-break quick-acting switch for perhaps 50 
amperes at 10,000 volts, but at two or three times that capacity 
grievous difficulties turn up. The experiments described by Mr. 
Rice seem definitely to show that the air break, however long and 
however quick, has hopeless limitations. Aside from this the use 
of such switches on long circuits having considerable inductance and 
capacity is simply courting resonance with all its unpleasant possi- 
bilities. Further, the same experiments seem to show clearly that 
oil-break switches can be built to open successfully the circuits of 
the largest generators yet produced at the highest line voltages yet 
attempted. This is a positive piece of information even more val- 
uable than the negative one just noted. And what is of equally 
great importance, the oil-break switch does not stir up dangerous 
resonance. The switch for this very heavy work may well require 
other than manual means of operation, and the natural outgrowth of 
its use is such an arrangement as that devised for the New York 
Manhattan Railway station, where the operator handles his switch- 
board just as the operator in a switch tower, facing an interlocking 
dummy of his tracks, controls a great railway terminus. It is a 
long step from standard switchboard panels to success in operations 
of startling magnitude. 


Hardly less valuable is Mr. Rice’s note of warning regarding the 
concentration of immense capacity in a single station, a tendency re- 
garding which we have more than once been compelled to express 
doubts. In general the objection to such a practice is that which 
inheres in putting too many eggs in one basket. In treating this 
matter Mr. Rice’s suggestion is in round terms, a multicellular egg 
basket, so contrived that a casual brickbat can ruin the contents of 
but a single cell. In the full development of this idea many interest- 
ing and valuable details are suggested. One of them very shrewd 
and withal somewhat picturesque, is placing the switchboard oper- 
ator in a species of conning tower, where he can be secluded and 
safe during the progress of a serious engagement. Every one of 
the suggestions is pertinent and valuable, but after reading them one 
can hardly fail to raise instinctively the question whether after all 
the really necessary precautions have been taken, the resulting struc- 
ture has any material advantages over several entirely isolated sta- 
tions of equal aggregate capacity. None of the very large single sta- 
tions has yet been in operation long enough to obtain a very definite 
idea of the economy to be secured, but the data obtained in the next 
year or two are likely to be very interesting and important. Here 
again is magnitude entering as a somewhat uncertain factor, slow and 
difficult to evaluate. The final sentence of the paper before us we 
are going to italicize. Jt is better to err on the side of simplicity than 
of complexity. We cordially recommend every electrical engineer 
to cut this sentence out and paste it in his hat. We have seen some 
abominations of ingenious complexity arising from a desire to se- 
cure all sorts of unnecessary and useless interchangeability. It is 
well to remember that modern apparatus is singularly reliable and 
that a spare unit is a far simpler and cheaper safeguard in the long 
run than elaborate cross connections. Some stations in their equip- 
ment remind us of the combination tools exploited through the coun- 
try districts—at once hammer, monkey wrench, chisel, tooth-pick, 
nail file, lawn mower and garden rake. In apparatus as in men the 
key to success is the ability to do one thing extraordinarily well. At 


the expense of this, versatility is dearly bought. 
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Exports and Imports of the United States. 





The exports from the United States in the year ending Aug. 31, 
1901, were $1,500,613,236. This is the first time that the figures for 
a twelvemonths’ period have crossed the billion and a half line. 
The Bureau of Statistics, in its statement of imports and exports, 
issued each month, gives a total for the latest 12 months and com- 
pares it with the corresponding 12 months in preceding years, thus 
giving a convenient method of not only measuring the foreign com- 


merce, but also measuring its growth. This table shows the imports . 


and exports in each 12 months ending with August 31, from 1896 to 


i901 as follows: 
Imports and exports from the United States during the 12 months 


ending Aug. 31 of the years named: 


Year ending Aug. 31. Imports. Exports. 
SOR aos ect ee tiees $737,163,827 $906,403,525 
Ss eel ioece iS ies ee. ce 1,066,603,779 
GL ie on ened need ens 623,192,020 1,236,643,922 
DD yikes ss CNG eT katie 723,232,313 1,269,504,882 
ONO hs. RAE ceunees 848,675,810 1,399,000,520 
BQOE ng ois Sake vissdcsas eee 1,500,61 3,236 


An examination of the above table shows that the exports have 
during the five-year period from Aug. 31, 1896, to Aug. 31, 1901, in- 
creased more than 50 per cent, while the imports have increased less 
than 15 per cent. While it is not customary to calculate the annual 
statistics of our commerce by other than fiscal or calendar years, the 
fact that the export record has, for the first time, exceeded a billion 
and a half dollars in a 12 months’ period seems to justify these com- 
parative figures for the period under consideration. 


a — errr s om ere arene eoeee 


Electrical Engineers of the Day—XIII. 





Louis A. FERGUSON. 


The new president of the Association of Edison Illuminating Com- 
panies, Mr. Louis A. Ferguson, of Chicago, was born at Dorchester, 
Mass., Aug. 19, 1867. He was educated in the Boston public schools, 
graduating from the Dorchester High School in 1884. Entering the 
Massachusetts Institute of Technology, he took the full four years’ 
course, graduating in 1888, with the degree of bachelor of science in 
the department of electrical engineering. In August of the same year 
he joined the staff of the Chicago Edison Company, whose rapid 
growth furnished an excellent opportunity for his ability. He was 
soon made electrician of the underground department, a position he 
filled until the beginning of 1889, when he became assistant electrical 
engineer of the construction department. In 1890 he was appointed 
electrical engineer of the company. 

Up to this time, as elsewhere, electric lighting had been, in Chi- 
cago, a matter of “systems,” but the time of consolidations was soon 
to begin, bringing with it much enlarged responsibilities. In 1893 
Mr. Ferguson’s duties as electrical engineer were increased by the 
placing in his hands of the contracting department of the company, 
and in June, 1897, he was appointed general superintendent of the 
Chicago Edison Company, in charge of the operating and electrical 
engineering departments, together with the contracting department. 
This meant virtually the technical oversight of all the central station 
work within Chicago city limits, as the Edison Company had be- 
come master of the situation ; soon after, strengthening its hold on the 
territory by the formation of the Commonwealth Electric Company, 
which consolidated the properties in the larger field outside the denser 
sections of the city. In 1898 Mr. Ferguson became general superin- 
tendent of the Commonwealth Company also. This brief rehearsal 
of the bare facts does not begin to do justice to Mr. Ferguson’s work 
in the building of great new plants and in adopting for the first time 
many of the features now recognized as essential to the success of 
large stations for light and power. 

With regard to the pioneer work in central station practice done 
by Mr. Ferguson, it is understood that he was the first one to sug- 
gest, in this country at least, a station generating three-phase alter- 
nating current with transmission lines to sub-stations operating 
“rotaries” converting from alternating to direct current for general 
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distribution. The first apparatus built for this purpose in connec- 
tion with lighting stations is now in operation in Chicago. The in- 
duction regulators for controlling the operation of the first pair o{ 
rotaries were loaned to the Brooklyn Edison Company in order tha: 
they might start up their Coney Island sub-station, which was urgent- 
ly required, the Chicago Edison Company not having its buildings jn 
readiness at the time to begin its own work. The first generator 
which Mr. Ferguson had built for this purpose was a double-current 
machine giving out direct current at 250 volts, and alternating cur- 
rent at 160. This machine was provided with a pulley and was in- 
tended to be driven from the line shafting in the old Washington 
Street station in Chicago. Before the machine arrived, however 
Mr. Ferguson found that it would be advantageous to operate it not 
as a generator, but as a converse rotary; that is, taking current from 
the direct-current bus in the big Harrison Street station from th: 
two outside wires, and converting it into alternating current at 160 
volts, which was stepped up to 5000 volts and transmitted three and 
one-half miles to the Second District station, where a pair of 100- 
kw rotaries again converted the current to direct current, feeding 
into the low-tension network. The Chicago Edison Company now 
have eight sub-stations using rotary converters and motor genera- 
tors, and at the present time are building the largest double-current 
generator known, the nominal capacity being 2500 kilowatts and the 
ultimate capacity 3200 kilowatts, generating direct current at 300 








volts and alternating current at 180 volts, the machine weighing 
320,000 Ibs. 

Mr. Ferguson has been devoted to his work to the verge of break- 
down, but has none the less been called upon to perform various pub- 
lic duties. In 1895 he was appointed on the staff of lecturers of the 
University of Wisconsin. In 1898 he was elected president of the 
Northwestern Alumni Association of the Massachusetts Institute ot 
Technology, serving one year. He was elected vice-president of the 
National Electric Light Association in 1900, and for this year also, 
and has read papers before that body as well as before the Edison 
Association. Mr. Ferguson has also contributed to the technica! 
press at various times, and has made several trips to Europe to in- 
vestigate electrical development there. Among the more important 
papers presented by Mr. Ferguson may be mentioned that on th: 
commercial value of acetylene as an illuminant, read before th: 
N. E. L. A. in 1896; and that on the economy in the distribution 01 
electric energy read before the Edison Association in 1897. To 
gether with Dr. Louis Bell and Mr. J. I. Ayer he prepared and pr: 
sented a valuable report on the standard candle-power of incandes 
cent lamps in the same year at the N. E. L. A. meeting at Niagar 
when steps were taken to formulate a suitable specification and t 
determine a proper method for the application of such a standard 
lamp in practice. In this connection it is interesting to note that hi 
thesis work on graduation in 1888 described original experiments 
determine the law of relation between candle-power and curren! 
voltage and energy consumed in incandescent lamps. 
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Water Powers of the Springfield, Mass., United 
Electric Light Company. 





By Atton D. ApDAMs. 


growing importance of energy from waterfalls, electrically 
transmitted to centers of population. That such energy may 
largely reduce, or even do away with the consumption of coal by 
electrical supply systems, in many cases, is here abundantly shown. 
The important results with transmitted energy at Springfield are 
being attained, not through the utilization of some great and far 
distant waterfall, but as at Hartford, Conn.; Manchester, N. H., and 
other cities of New England, by the development of electric currents 
at moderate and comparatively nearby water powers, and their sub- 
sequent combination. In this union of transmission and distribu- 
tion systems, alternating machinery, with its great flexibility as to 
voltage and kind of service, plays a most important part. 
3efore 1890 the United Electric Light Company had built and 
equipped a modern steam power electric generating station on the 
bank of the Connecticut River, near the center of the business section 
of Springfield. Power at this station is developed with compound 
condensing engines, and river water is available for both boilers and 
condensers, so that electrical energy can be generated by steam at a 
comparatively low figure. It was early foreseen, however, that in 
a city like Springfield, where coal must come a long distance by rail 
and is relatively high in price, that a system of electrical supply 
could not be developed to the desirable extent, with steam as the 
only motive power. Attention was therefore turned to nearby 
waterfalls. Chicopee River, formed by the union, about 13 miles east 
of the business section of Springfield, of three streams that flow 
from the highlands of Worcester County, has a fall of 36 ft. over a 
masonry dam at Indian Orchard. This river, though small, has a 
relatively large drainage area, and a flow more even than that of 
many New England streams. Indian Orchard is within the cor- 
porate limits of Springfield, but its falls are about 6 miles from the 
steam plant of the United Electric Light Company. 
One or two factories occupied the bank of the river at the imme- 
diate site of the dam, but used only a fraction of the available 
water power. From 2000 to 3000 horse-power were available at this 
dam beyond the requirements of the local mills, during periods of 
moderately high water, and the United Electric Light Company se- 
ured a desirable site for a generating station in 1894, on the river 
ank, about 1400 ft. down stream, and rented the surplus water, 
hich was conducted to its penstocks by canal. The station built 
at this point in 1897 is 150 ft. long, 50 ft. wide and two stories high. 
lhe walls are of brick, the floor for the second story of steel beams 
and brick arches, with a layer of concrete, and then maple flooring 
n top. A slated roof of hard pine is supported by steel trusses. 
nm the first floor of this station, which was made up of alternate 
‘iasonry piers and then steel beams between them, horizontal tur- 
ne wheels mounted on a shaft that extends the entire length of the 
ling, are located. From this shaft belts pass to the alternating 
rators, which are on the second floor, and also to a line of 
t shafting there, from which arc dynamos are belted. This 
was started during the first half of 1897, with three alternat- 


S PRINGFIELD, MASS., offers an excellent illustration of the 
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Power STATION, INDIAN OrcHARD, MAss. 


ing generators of 360 kilowatts capacity each, two-phase and of 
6000 volts pressure in each phase. There were also included in the 
electrical equipment six arc dynamos of 120 lamp capacity each and 
two of 75 lamps each. 

When first started in operation the Indian Orchard plant contained 
only two waterwheels, each having a capacity of about 950 horse- 
power at the available head. In 18098 a third wheel, equal in capacity 
to each of the others, was added, bringing the possible output up to 
more than 2800 horse-power. After the third wheel was added, the 
water-power plant had sufficient capacity to operate almost the en- 
tire electrical load at Springfield. Within the past two years, how- 
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FIG. I.—MAP OF VICINITY OF SPRINGFIELD. 


ever, the increasing demands on the electrical system have exceeded 
the capacity of the station at Indian Orchard, and forced a consid- 
erable portion of the load back onto the steam plant at Springfield. 
Under these circumstances additional water power was sought by 
the United Electric Light Company, and one developed by the Bir- 
chem Bend Power Company has now been obtained that promises to 
render the system nearly, if not quite, independent of steam for at 
least several years to come. The water power of this company is 
located at Birchem Bend, on the Chicopee River, about two miles 
down stream from the generating station at Indian Orchard, and 4.5 
miles from the steam plant in Springfield. At this point a new ma- 
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sonry dam has been built across the river, as shown in the illustration, 
and.a fall of 14 ft. between the top of the dam and the tail water 
level obtained. The power at this point has been developed for the 
exclusive use of the electric company, and as the head of water is 
14 ft., or 39 per cent of the head at Indian Orchard, where a total 
of more than 3000 horse-power is available, it seems that the new 
plant with at least an equal flow of water will have a capacity of as 
much as 1200 horse-power. 

The bed and banks of the river at Birchem Bend have a foundation 
of solid hard pan, and the masonry of the dam and canal are of a high- 
ly substantial character. The canal leaves the river at one end of the 
dam and terminates at the power house a few rods down stream. 
The sides and end of the canal are of heavy masonry, and the power 
house is located on that side of the canal that is further from the 
river. The wheel pit is simply that part of the canal next to the 
power house, and the floor of the pit is 2 ft. lower than the floor of 
the canal. Between the wheel pit and the power house there is a 
wall of solid masonry and concrete 8 ft. thick at the floor level. The 
elevation of the floor of the power house is 0.4 ft. below that of the 
wheel pit. The object of this arrangement of canal and wheel pit 
is to avoid the use of penstocks and to keep the water and water- 
wheels entirely outside of the power house. : 

The waterwheels are set on the floor of the wheel pit, with their 
shafts at approximately right angles to the sides of the canal, and 
these shafts extend through the great masonry wall that forms at 
once one side of the canal and of the power house. To the ends of 





FIG. 2.—BIRCHEM BEND DAM. 


these shafts in the power house the shafts of the electric generators 
are direct coupled. Water stands in the canal and wheel pit at its 
level in the river behind the dam, and is thus 11.4 ft. above the level 
of the power house floor, when the river is up to the top of the dam. 
The pressure of this-depth of water makes necessary the great ma- 
sonry wall between the canal and power room. Each wheel sets 
over its own raceway, formed by a masonry arch underneath, and 
the tail water after flowing a short distance is returned by a 
bend in the canal to the river. This arrangement of water- 
wheels not only avoids the expense of penstocks and keeps all water 
outside of the power house, but leaves the necessary dimensions of 
the power house itself materially smaller than is the case where 
waterwheels and penstocks come inside. 

Present power equipment at the Birchem Bend plant includes two 
pairs of horizontal turbine wheels made by Jolly Brothers, Holyoke, 
Mass. Each wheel is 36 inches in diameter, and rated to deliver 
300 horse-power under the available head at 130 r. p.m. This gives 
a capacity of 600 horse-power for the pair of wheels working on each 
shaft, and 1200 horse-power total. In the power house the extended 
shaft from each pair of wheels is connected by coupling to the shaft 
of a Westinghouse alternating generator. Each of these generators 

s of 400 kilowatts capacity, 6000 volts, two-phase and 7200 alterna- 
tions per minute at 130 revolutions. As may be seen from the draw- 
ing, the location of the waterwheels with the necessary penstocks 
inside of the power house would have required fully double the 
present floor space. The internal dimensions of the power house at 
the floor level are 52 ft. 8 inches in length, and 26 ft. 6 inches wide. 
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Above the heavy stone and concrete masonry that extends entirely 
around the building at varying elevations, the walls are of brick, ;2 
inches thick in the bays and 20 inches at the abutments. While th- 
building has only one floor, the bottom of the steel roof trusses ; 
26.75 ft. above the floor level,so as to allow space for a travelinc 
crane that will be installed to sweep the entire room. 

The generating equipment at this plant is expected to be ready fo; 
operation by Sept. 15, 1901. Wires from the generators and thei; 
exciters will lead directly to a marble switchboard without the j,- 
tervention of transformers, as the energy is to be transmitted at +}; 
voltage of the generators. A two-apartment house is being bu): 
close to the power station for the two attendants that will be r.- 
quired to keep it in operation day and night. As the distance fro), 
the Birchem Bend plant to that at Indian Orchard is less than on-- 
half of the distance to the steam station in Sprinfigeld, lines ha 
been run from Birchem Bend to Indian Orchard, and the combined 
energy of both plants will be transmitted thence to the Springfield 
station. Transmission between the plant at Indian Orchard and th. 
business section of Springfield is accomplished by two distinct se: 
of lines. Circuits from the arc dynamos are run entirely overhead 
and connect directly with street lamps throughout the city. Thes 
are circuits have a capacity of 100 lamps each, and therefore run uy 
to fully 5000 volts pressure. Each line is of No. 4 wire, weather- 
proof insulation, and mounted on large glass insulators. 

Circuits from alternators at Indian Orchard go directly to the 
steam station. Overhead construction is used to a point about 1.5 
miles from the steam plant, and thence the wires are laid in under- 
ground conduits of cement lined iron pipe. The alternating circuits 
consist of two sets, with four wires in each set. The overhead con- 


struction consists of weather-proof wire, and the underground part 
of rubber covered and leaded cable. 
One set of four wires carrying two-phase current from the plant 
at Indian Orchard is usually connected to a two-phase alternator 
[Cope 


FIG. 3.—CROSS SECTION OF DAM. 


of 475 kilowatts capacity in the steam power station, so as to operate 
this machine as a motor. Direct connected to the same counter shatt 
with this alternating motor are a 500-kw, 500-volt direct-current ma- 
chine for the stationary motor circuit, and arc dynamos to supply 
commercial arc lamps. Through the operation of this alternating 
motor the water power at Indian Orchard is made to carry the com- 
mercial arc and motor load in the business section of Springfield. 

The other set of four wires with two-phase current from the 
water power plant are connected to a bank of transformers at the 
steam plant, and these transformers deliver two-phase currents at the 
switchboard of 1200 volts pressure for general distribution to con- 
sumers. At times, when the water power is not sufficient to carry the 
entire load, steam is used to drive the commercial arc dynamos and 
500-volt power generator, also if necessary for the two-phase alter- 
nator at the steam station. The new water power at Berchem Bend 
will not change the general plan of transmission and distribution 
above outlined, but will greatly reduce, if it does not entirely re- 
move, the requirement for steam. Up to the present time the alter- 
nators at both stations have had a frequency of 133 p. p. s., but as 
noted above, the new generators at Birchem Bend are designed for 
7200 alternations per minute, or 60 p. p. s. A change is therefor: 
being made at the present time in the older alternators to lower their 
frequency to that of the later machines. After the new power plant 
is in operation, the frequency throughout the system will be 60 
periods. 

In the near future a storage battery will be installed at a sub- 
station in the business section of Springfield, to absorb energy from 
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‘ye water powers during hours of light load and return this energy 
|» the system at periods of maximum demand. This battery will be 
.onnected with the 500-volt dynamos, and this machine will then be 
‘a rated as a motor or as a generator, according to requirements 
rom time to time. : 

On June 30, 1901, the connected load of the Springfield system in- 

uded 1283 arc lamps, 40,750 incandescent lamps and electric mo- 

‘rs rated at 761 horse-power. 

The steam station at Springfield contains two 475-kw, 6000-volt, 
-,90-alternation Stanley generators; one 5000-volt, 135-kw, 7200- 
alternation Stanley generator; one 500-kw, 500-volt generator; and 
two 75-kw, 500-volt generators, these last three machines being of the 
General Electric make. 

At the water power plant in Indian Orchard are four 330-kw, 6000- 
-olt, 60-cycle Stanley generators ; one 75-kw, one 62-kw and one 200- 
w, oo-volt generators of General Electric make; seven Brush 8000- 

it, 5-ampere arc dynamos, and two 10,000-volt, 5-ampere Brush arc 
dynamos. 

“The utility of water power to reduce the expense for fuel is well 
‘Ilustrated by the operations of the Springfield system. To bring 
ut the facts in this connection, tables and curves showing the rela- 
tive yearly incomes from the sale of electrical energy, and outlays for 
fuel since June 30, 1891, have been prepared. In the table the income 
from the sale of electrical energy during the year ending June 30, 
1892, is taken as unity, or 100 per cent, and the income for each fol- 
lowing year is stated as a per cent of that first named. The outlay 
for fuel each year is stated as a per cent of the income during that 
car. In Fig. 5 curves marked 1 and 2 are drawn to correspond with 
the figures for income and fuel expense, respectively. Figures for in- 
come indicate a rapid increase after 1892, as shown by curve I, ex- 
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and the ratio of fuel cost to the income from energy sold again went 
down, this time to 10.8 per cent. , 

The limit of the water power capacity as then developed was 
reached during the year last named, as shown by the fact that no 
decline in the ratio of fuel cost to income occured in the following 
year. The new water power plant started at Indian Orchard about 
the middle of 1897 had sufficient capacity to supply nearly all of the 
demands on the electric system, and the ratio of fuel cost to energy 
income went down to 1.9 per cent for the year of 1897 and 18608. 
Although there was an increase of the load and income during the 
following year, an addition to the wheel capacity of the Indian 
Orchard plant kept the cost of coal down to 1.6 per cent of the 
figure for income. After the middle of 1899 the water power station 
was no longer able to carry the increase of load, and the per cent 
of fuel expense crept up to 4.5 for the year ending June 30, 1900. A 
further increase in the consumption of coal took place during the 
year just ended, bringing its ratio to the energy income up to 5.6 
per cent. 

With this condition of affairs in mind the management of the 
United Electric Light Company has secured the water power 
at Birchem Bend. Even at the rapid rate of load increase that 
has been maintained since 1895 without interruption, this new water 
power should render the Springfield system independent of steam, 
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Fic. 4.—Cross Section or BircHem Benp Srarion. 


cept during the year of 1895, when the receipts were not as high as 
in the previous year. 
Per cent of income 
from saleof Percent of 


Year ending June 30. energy to that fuel cost 


for 1892. to income. 
SOD i Sip koe y Pe Mee otek oe 100 18.5 
LOOS oe ee er ere 131 19.2 
CONG ss sc cere een) oP kk 138 20.5 
OE Ss sod taeieade eae e ee ks 130 13.4 
OG pcs ies eae dice lek 140 10.8 
WF is os ere ok ae 143 II.0 
WOE erin ee 157 1.9 
BOG occa eee, ake aco 162 1.6 
IQ00s Sie oe eee 164 4.5 
IQOE pyar eee Seek bie 186 5.6 


r the year just closed, of June 30, 1901, the income from sales of 
trical energy was &6 per cent greater than the like income for the 
r ending June 30, 1892. Up to the middle of 1894 the ratio of 
st to income from sales of energy showed little variation, as 
power was used exclusively. In the following year the water 
r at Indian Orchard was used eight months by the electric com- 
‘or a part of its service, and the ratio of fuel expense to energy 
' dropped to 13.4 per cent, as shown by curve 2. 
ng the year of 1895 and 1896 water power was constantly used, 


save in the dryest part of the season, during several years to come. 
This means that curve 2 will again start downward and continue 
near the zero line. 

Thus far the facts presented are eminently favorable to the use of 
water power in connection with electric systems, and it now remains 
to consider the one feature that mainly detracts from its value. 

Following are figures showing the per cent of electrical output 


Per cent energy Per cent energy 


1890. from water. from steam. 
DMEM, y vp pane PRE Dee coe 92.5 7.5 
PONE Sav rank ya uile ey y 92.0 8.0 
WUMOMMODEE 5. coisa 35-8 bcke i 90.5 9.5 
GREE te ea ey ake ae Sy 54.0 46.0 
DVRS 5 Ls bhace acca ees 94.0 6.0 
LIOCORADER 65 as Sogn y Bas Ha 75.0 25.0 

1900. 

MOBO SS se Sg ees oe 76.0 24.0 
PONE ooo iice cedar exes een 94.0 6.0 
MARIO oe Se oes eed Fee POO 0.0 
ROPE oo owe oMewauns comes 100.0 0.0 
DERI asst aie hohe ee Eko oes 100.0 0.0 
CE i cre paRe we hasive ses 100.0 0.0 


from the Springfield system, generated by water and steam power 


during each month of the year ending June 30, 1900. During July, 
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August and September, 1899, water did more than go per cent of the 
work of the electric system. In September a shortage of water 
brought the output from steam up to 46 per cent of the total. Water 
again did more than nine-tenths of the work in November, but in 
December and January one-quarter of the average load fell upon 
steam. In February water generated all but 6 per cent of the energy 
output, and during the remaining four months of the fiscal year 


carried the entire load. 
For the entire year of 1899-1900, the energy generated by water 
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FIG. 5.—LOAD CURVES. 


power was 88.13 per ‘cent, and the energy from steam power 11.87 
per cent of the totatl ouput. 

The striking fact illustrated by these figures is that with a water 
power which carried the entire load during four months of the year 
and more than go per cent of the load for five of the remaining months 
it was necessary during two months to carry one-fourth of the aver- 
age load, and during one month 46 per cent of the output with steam 
power. 

Curve 3 illustrates these extreme variations as well as the fact 
that while water power did more than 88 per cent of the work for 
the year, the necessary capacity of the reserve steam plant must 
have been much more than one-half of that necessary to carry the 
average load. This last conclusion follows because 46 per cent of 
the average load was carried by steam power during one month, and 
at periods of maximum demand the ratio of output from steam would 
naturally be greater than its average. The outer column of figures 
at the left of curve 3 shows the per cent of total output supplied by 
steam, and the inner column the per cent supplied by water power. 
If any water went over the dam during the latter part of the nights 
and early mornings of the month in which steam did 46 per cent of 
the total work, a storage battery would have increased the ratio of 
output from water power, by absorbing the energy of water that 
escaped without doing useful work. If no water was wasted during 
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the dry month, the only other resource by which to reduce the cog. 
sumption of steam in like months must be found in greater storage 
capacity for the excess of water in wet months. In this matter of 
water storage lies the most important lesson yet to be learned in com- 
nection with the utilization of waterfalls by systems of electrica} 
supply. 

A large share of the success attained by the Springfield planis, 
which places them among the foremost electrical supply systems o{ 
the State, is due to Mr. Henry S. Anderson, manager of the com- 
pany. A strong feature of Mr. Anderson’s management has been hi: 
early appreciation of the importance of water power, and the intro- 
duction of it as the main source of energy for the system. 
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Gold Mining Electrical Plant at Dahlonega, Georgia. 





An electrical plant has recently been installed by the Crown Moun- 
tain Gold Mining & Milling Company at Dahlonega, Ga., which dif- 
fers in many of its features from anything before undertaken in the 
South. The plant consists of a water power, combining three moun- 
tain streams in a fall of 97 ft. Uniting these streams required a 
canal two miles long, but no dam. The turbine is a Stilwell-Bierce 
Victor wheel of a capacity of 800 horse-power. The generator is a 
Westinghouse two-phase, 500-kw, 440-volt machine, direct connected 
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FIG. I.—POLE LINE. 


on the watetwheel shaft and excited by a 7!4-kw, 110-volt exciter. 
The speed of the wheel and dynamo is 514 r. p. m., at which 568 
amperes per phase may be delivered. The current is generated at 440 
volts, and transformed to 12,000, three-phase, and transmitted over 
three No. 6 wires 12 miles to the mill and 13 miles to a pumping sta- 
tion on the Chestatee River at the foot of Crown Mountain. At the 
mill and pumping stations the current is again transformed to two- 
phase at 400 volts, at which voltage it is used on all the motors. 

The mill consists of two Huntington mills for soft ore, and a 50- 
stamp mill for hard ore, 950 lbs. stamps, having chrome steel shoes, 
dies and cams. The mill is so located that the ore enters at the top, 
goes through a crusher, and moves by gravity from there to the tables, 
of which there are ten. 

Hydraulic mining being a distinctive feature in the operations of 
this company, special provision has been made for supplying water 
for mining and for transporting ore to the mill. For this purpose 
a large Deane triplex pump has been placed near the Chestatee River 
at the foot of Crown Mountain, where the principal mining is to take 
place. This pump is operated by a Westinghouse 300-hp, two-phase 
induction motor, constant speed, connected by steel-cut gearing to the 
pump, the reduction being 20 to 1. This pump easily lifts 1500 
gallons a minute through a 12-inch pipe to a reservoir on Crown 
Mountain, about 550 ft. above the ‘river. From the reservoir the 
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high grade ores extending from the base to the top of the mountain. 
The “giants” are used, first, to sluice material from the saprolite 


water is led through 6-inch pipes to four sluicing “giants.” The ore 
Crown Mountain is found diffused through a large saprolite belt 
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Fic. 2—Power STATION AND TRANSFORMER AND LIGHTNING ARRESTER OutT-STATIONS. 
belt, and, second, to cut out ore from the veins where it is not too 


hard to be worked by hydraulic cutting. 
There are millions of tons of these saprolites, carrying from 50 
exclusive of the quartz stringers scattered through 


several hundred feet wide, and at least 300 ft. deep, before a forma- 
ion too hard to sluice is reached. This is an enormous body of ore 
that has been left on this mountain heretofore untouched, for the rea- 
son that water could not be got on the mountain at any reasonable 
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cents to $2 a ton 
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it, which run from $5 to $50 a ton—located on the top and sides of 
the mountain, and which will require many years to sluice down. 
The flumes connecting the saprolite belt with the mill aggregate 


until modern engineering made it possible. There are also 
merous stringer veins of rich quartz scattered hrough this sapro- 

] 1 . . 

belt. There are also continuous veins of both low grade and 
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over 4000 ft. in length, and are supplied with racks or riffles through- 
out their entire length to catch the free gold. The free gold, liber- 
ated by sluicing, settles in the riffles. 

About half way from the giants to the mill are “grizzlies,” or 
screens, which separate the larger quartz from the finer ore, the 
fine ore being carried on in the flumes to the Huntington mills while 
the larger quartz drops into bins, from which it falls into tram cars 
and is taken to the breaker at the top of the mill on a tramway 
which descends from the ore bins to the mill on an eight-tenths per 
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Chestnut poles 30 long set 5'in ground. 
No. 2 Provo Glass insulators used, 


Fic. 4.—DIAGRAM OF THE GENERATING, TKANSMISSION AND DISTRIBUTION SYSTEM. 


cent grade. It is there dumped to the crusher floor at the top of 
the stamp mill. 

The finer washings from the saprolites are discharged from the 
flume line without going to either mill. These, however, are carried 
into a gravel pan which is designed to save any float gold that might 
otherwise escape. 

At the mill a 50-hp motor runs the two Huntington mills; a 20-hp 
motor a Dodge crusher; a 100-hp motor the stamps; a 15-hp motor 
the tables, and a 10-hp motor a rotary pump, which supplies water 
from a creek to the bateries. In addition to these there is a 125-hp 
motor which operates an air compressor supplying air for drilling, 
pumping and hoisting from two shafts that are being sunk on regular 





FIG. 5 TRIPLEX PUMP. 


vein All these motors are of the two-phase, constant-speed, in- 
duction type 

The plant has but just started, but the generation and transmis- 
ion of power, the pump and the mill, all work perfectly, and the 


officers of the company consider that, as a whole, this plant is prob- 
ably nowhere surpassed. It will take many years, however, to sluice 
out the immense saprolite beds on Crown Monntain, to say nothing 


f deeper mining which the company is preparing to do 
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Some Recent Block Signal Apparatus. 


UCH progress has been made the past four years in bl; 
signaling for steam railroads with systems employing auto- 
matic electrically-operated semaphores. The first automat:- 

electric block signals used extensively in this country were of the djs'- 
or banjo type. In these the red-colored disk, which, when display: 
forms the danger signal, is enclosed from the weather in the top o{ 
a banjo-shaped post. The disk can therefore be very light, and 
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operated easily and economically by an electromagnet. These sig- 
nals showed red for danger and green or white for safety or clear. 
The signal therefore was dependent entirely on color for its indica- 
tion, both day and night. Many thousand of these disk signals are 
in use, but there came a growing demand from railroad men and 
especially from locomotive engineers (who are the parties most in- 





FIG. 1.—SEMAPHORE OPERATING MACHINE. 


terested) for a signal that would indicate by its position rather than 
by color, because on foggy days it is often difficult to tell whether 
a disk is white or red, except when very close to the signal. 

The semaphore blade, such as is used on manual block signal sys- 
tems and around interlocking switch plants is regarded with favor 
by locomotive engineers for the reason that its position is the indi 
cator rather than its color. When horizontal it is at danger, and wher 
70 to 90 degs. declination it is at clear or safety. Up to a few years 
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vo the only automatic block signal to meet this demand was the 
ctro pneumatic, which required the installation of a compressing 
siant, and the piping of compressed air for miles along the track to 
whatever point the signals were. The cost of operating compressing 
slants continuously to supply the signals and the enormous leakage 
ng the pipe line prohibited the use of the automatic electro-pneu- 
atic block signal system, except along roads with very heavy 
traffic. 

Co meet the demand for an automatic electric block signal system 
sing the standard semaphore blade the signal companies several 
years ago began the development of semaphore signals operated by 
<mall electric motors supplied by primary batteries located at each 

cnal. The development of such a form of signal sounds simple 
nough in the stating, but there are hundreds of details unknown 


Pai tis ih 





FIG. 2.—MECHANISM IN POST. 


to the uninitiated to be considered. The mechanism must be ef- 
ficient, because the motor draws its energy from primary cells, the 
life and maintenance of which are important items in the cost of 
keeping up the signals. On the other hand, the signal must be de- 
igned to fall always by gravity to danger position whenever the 
electrical power which holds it to clear is either accidentally or in- 
tentionally cut off. A signal stuck in clear position is the thing of all 
things to be avoided in block signal work, because it will lead to a 
clear signal when a train is in a block, and possibly a rear-end col- 
lision. The semaphore blade, which is over 5 ft. long, has to be 
heavily counterweighted so that it will rise by gravity to danger 
ition when released, no matter what amount of snow or sleet is 
‘ollected on the blade. At the same time the less the counterweight 
less work must be done by the motor which lifts the semaphore 

ers the blade) to clear position. The energy taken is therefore 
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a compromise between efficiency and safety. It is by common con- 
sent among signal engineers, agreed that the electric motor and 
mechanism must be used only to raise the semaphore (lower the 
blade) to clear position, and that the signal must fall by gravity 
(without the aid of springs or any other artificial motive power) to 
danger position. 

The first attempt at an electrically operated semaphore signal was 
to take the ordinary standard wooden post semaphore used aroun4 
manual and electro pneumatic interlocking switch towers, and place 
on it in a box a motor geared to a winding drum. Over the winding 
drum a cable was wound which was attached to the counterweight of 
the semaphore. When the track circuit relay closed the motor circuit 
to pull the signal to clear the motor would wind up the cable on the 
drum and so raise the counterweight. In one particular type of 
signal (the Lattig) the motor was geared to the winding drum by 
a double reduction gear. When the signal reached clear position a 
switch automatically cut out the motor and cut in circuit an electro- 
magnet, which acted as a clutch against a disk on the motor shaft 
and so held the signal at clear until the movement of the train off the 
block caused the opening of the clutch circuit and the release of the 
signal mechanism. This machine left much to be desired. The 
greatest objection to it was that in returning to danger position the 
counterweight had to revolve backward a set of double reduction 
gears with the high-speed motor armature. To start this mechan- 





FIG. 3.—SEMAPHORE POST WITH HOME AND DISTANT SIGNALS. . 


ism to.revolving backward would take from 30 to 50 lbs. dead weight. 
Allowing a good margin of safety above this and to allow for slect 
and snow on the semaphore blade and joints exposed to the weather 
the counterweight which must be lifted by the motor each time the 
signal was cleared became very heavy, and the consumption of 
energy correspondingly large. 

Consideration of all these facts has led the two companies in the 
block signal business to make radical changes in the standard sema- 
phoré. Instead of a wooden post with rod and counterweight ex- 
posed to the weather and three joints open to clogging with sleet a 
hollow iron post is employed. The only moving part exposed to the 
weather is the semaphore blade and its spectacle casting. A long rod 
runs down the interior of the post from the crank on the journal of 
the semaphore to the motor mechanism, which is in the enlarged base 
of the post. This rod performs the double duty of transmitting mo- 
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tion from the motor mechanism to the semaphore and of serving as 
a counterweight to pull the semaphore to danger position. 

One of the latest and most compact mechanisms of this kind that 
is being installed on a number of roads is illustrated herewith. Fig. 
I shows the motor mechanism, Fig. 2 the mechanism as installed in 
the base of a pole, and Fig. 3 the post with home and distant signals 
upon it. In this mechanism the motor is geared by a double set of 
reduction gears to the axle upon which is the crank to which the up 
and down rod of the semaphore is connected to. The gears are kept 
from revolving backward by a ratchet. The crank operating the up 
and down rod of the signal is not permanently fastened to the axle 
upon which it turns, but is free to turn independent of the gears, 
except when held by an electromagnetic catch. 

The operation of the machine is as follows: When the signal is 
to be pulled to clear, the motor circuit is closed, and also the circuit 
of the magnet, which holds the catch. The motor and gears revolve 
and with them the crank which works the signal rod. Connected 
with the up and down rod is a cam switch which opens the motor 
circuit when the signal reaches clear position. The catch circuit 
however, remains closed as long as the signal remains at clear. The 
catch therefore remains fast, and since the gears cannot revolve back- 
ward on account of the ratchet the signal is held at clear until the 
catch is released. When the signal is to go to danger the catch circuit 
is opened, the catch is released and the rod and crank go back to 
danger. In the mechanism illustrated herewith cranks and catches 
are provided for two signals (home and distant) on the same post. 
The two cam switches can be seen on the right and left sides of the 
mechanism. In order to get the proper leverage for a small electro- 
magnet to hold the heavy weight coming on the catch the armature of 
the catch magnet is put on the end of a long lever and swings through 
a long arc, always, however, being in contact with the pole pieces 
when the signal is to be pulled to safety. The clutch magnet does 
double duty. One end of the pole pieces attracts the catch armature 
and the other end operates a relay armature used in connection with 
the system. In former apparatus two different electromagnets and 
batteries were used for this. The motor shown on this mechanism 
is a one-sixth-hp Crocker-Wheeler. 

The power ordinarily required to clear a signal is about 4 amperes 
at 6 volts for 10 seconds, with the weight ordinarily used. Caustic 
potash batteries are usually employed in this work, and the voltage 
available varies greatly. The improvement of the present mechanism 
over the earlier type previously describd can best be undrstood ‘when 
it is stated that it requires only about half the amount of energy ta 
clear a signal that it took on the early types with the same factor of 
safety on the counterweight. The mechanism is the design of Mr. 
Clarence W. Coleman, designing engineer of the Hall Signal Com- 
pany, an inventor and designer of no mean ability, who is also re- 
sponsible for many other improvements in block-signal apparatus. 


Elements of Design Particularly Pertaining to Long- 
Distance Transmission. 





Professor F. A. C. Perrine, in a paper with the above title, tead at 
the recent Buffalo Convention of the American Institute of Electrical 
Engineers, considered the subject more particularly with reference to 
high voltages and large amount of power transmitted. In such plants, 
perhaps the most important question to face is regulation, and this 
is but slightly affected by the resistance of the line, capacity being 
the predominating factor. 

In long-distance lines where periodicities are employed from 
which incandescent and arc lighting may be directly performed, 
high voltages entail very great charging currents, to such an extent 
that in a line of 100 miles in length, operating at a voltage of 50,000 or 
60,000 volts and a periodicity of 50, the charging current amounts to 
something in excess of 2000 kilovolt-amperes, and employs such a 
proportion of the capacity at the station for charging the idle lines as 
to make the introduction of units smaller than 2000 kilowatts in: 
advisable, and renders commercially impracticable the transmission 
of powers less than about 3000 kilowatts, unless the capacity effect 
be neutralized by the use of reactive coils. 

Following the capacity in important effect on regulation is the 
self-induction. While the mutual induction may become another 
factor, it is only considered in order to be eliminated by transposi- 
tion of the wires, all of which leaves of the three final factors in- 
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volved, the resistance of the line in the most unimportant plac:, 
though in short distance work it is the determining factor. 1) .¢ 
elimination of mutual induction by transposition is generally an «.. 
ceedingly simple problem, for the reason that the lines are almo:; 
invariably few in number and follow each other with constant load 
for considerable distances, allowing the transpositions to be readi\, 
made at or between poles where every facility is offered for makin, 
them simply. The self-inductive effects, while important, and j;)- 
creased by the length of the lines, are nevertheless comparative), 
small with reference to the total amount of power transmitted, for th. 
reason that the high voltages decrease the quantity of current, and 
so far as the line is concerned, the self-induction is rather a benef; 
than a detriment, since the leading current due to capacity is rela 
tively so large. 

It is true that self-induction does influence the regulation a: 
the load changes and the more nearly the line capacity is bal- 
anced by outside inductances the more important become the effect: 
of the self-induction except where the load is absorbed by synchron 
ous motors, rotary converters, or other apparatus which is capab|: 
of operating with a leading power factor, in which case the line ca- 
pacity may be balanced by some form of load having a constant in- 
ductance and the line inductance balanced by a leading load variabk 
with the reactance drop along the line. Indeed, were it alway: 
possible to install long-distance lines with a constant inductive load 
capable of neutralizing altogether the capacity effect, as a variabl: 
synchronous motor or other leading load adjusted to neutralize at 
ell times the self-inductive line, the problem of regulation in a long 
distance power transmission line would be reduced to the simplicity 
of the regulation in short direct-current transmissions. With varia- 
ble loads the capacity and self-inductive effects cannot truly be said 
to neutralize each other for the reason that the capacity effect is con- 
stant, and the self-inductive effect variable with the load, and wher: 
a long line is loaded altogether with lagging loads the conditions fo: 
regulation are the worst possible. 

The paper discusses the influence on the capacity effect of th: 
wave form. A peaked wave form delivered by a generator to a line 
having a large capacity may be somewhat neutralized by the latter 
but a sine or flat-topped wave tends to increase the flattening 
The disadvantages that may arise from the latter condition were il- 
lustrated in a line 45 miles long, operated at 60 cycles and 25,000 
volts. A synchronous motor was employed having a naturally bad 
wave form, the maximum point of the wave rising far above the point 
represented by the equivalent sine wave. In this case at no load 
the motor took full load current, and-at full load a current much in 
excess of the normal. The difficulty was remedied by paralleling 
the lines with a reactance coil. These results have been borne out 
more recently by observations made on a 140-mile line supplying syn- 
chronous motors of a better design, one synchronous motor being of 
the revolving field type, and another of the inductor type. Both 
of these motors give a fairly correct wave form, and in neither of 
them the difficulty of the earlier experiments has been repeated, for- 
tunately proving that the difficulty from modifications of the wave 
form in lines due to the capacity, can be overcome by the choice of 
correct motors. ~ 

By far the most important effect of the capacity relates to the 
regulation of the transformers and generators attached to the line, 
a leading current taken from such apparatus having the effect of in- 
creasing the volatge, while a lagging current decreases it propor- 
tionately. This has nothing to do with the drop in voltage from the 
line itself, whether on account of resistance or self-induction, or tc 
the rise along the line due to the capacity, but refers only to the 
action of the generating apparatus, and it can readily be seen that 
where a line is operated sometimes with no load and sometimes at 
full load, the change of the power factor from leading to lagging will 
change the voltage beyond the calculated drop along the lines, and 
generally beyond the amounts allowed for in any regulating appara- 
tus. Considering this point, the difficulty above spoken of is due to 
the variability of the self-inductive effect in the line itself, and points 
to the conclusion that the perfect line is one in which the capacity 
of self-inductive effect of the line is neutralized by a leading load 
variable with the variations of the load of the line. With lines of 
high capacity there is a rise in potential along the circuit, but thoug) 
this effect has produced much discussion, its practical effect in im- 
portance is not very great, for the reason that it is entirely over- 
shadowed by its corresponding effect on the apparatus which has 
just been described. In the case of the longest lines at preser' 
operated, this effect does not amount to more than 20 per cent of th 
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ise in the step-up transformers produced by the same leading 
current. 

As has already been said, the highest possible potentials are neces- 
y in order to restrict the investment in very long transmission 
lines. When the voltages rise above 30,000 volts, phenomena be- 
come important in the problem of insulation which below that volt- 
age were unnecessary to consider. In the first place voltages from 
25,000 to 30,000 volts can be readily handled with insulators of either 
glass or porcelain having a diameter not exceding seven inches. 
Pieces of glass or porcelain of these dimensions are mechanically 
strong and are readily manufactured. Where the voltage rises to 
-9,000 to 60,000 volts, and the sparking distance between the lines 
inereases to between five and six inches, the insulators must have a 
diameter of at least 12 or 13 inches and be held not les than 7 or 8 
inches above the crossarm. Such pieces of these fragile insulating 
materials are difficult to manufacture, and though the problem has 
heen successfully solved, the greatest care in design and manufac- 
ture is absolutely esential, though it is believed that the factor of 
.afety of high-potential insulators as at present designed is by no 
means as great as that commonly employed with the lower voltages. 
An even more striking difficulty in handling high voltages lies in the 
effect of the electrical surface tension which, with high voltages 
and small wires results in a brush discharge and high energy loss 
independent of leakage over the surface of the insulators, being 
simply an escape to surorunding bodies from the whole surface of 
the wire. _. was first noticed by Mershon in his Telluride experi- 
ments, which experiments have been confirmed by the engineers as- 
sociatd with Professor Perrine in carrying out high voltage work. 
Stated simply, it is found that the electrical tension along the line 
operating at 50,000 or 60,000 volts renders the use of wires smaller 
than about 3% inch diameter a dangerous expedient, resulting in im- 
portant losses, which again points to the fact that high-potential 
long distance transmissions cannot be succesfully carried out unless 
the power to be transmitted is in itself large, warranting the use 
ef conductors of great size. 

In this long distance transmission work extraordinary precautions 
must be taken to maintain the permanence of supply. The poles must 
be selected and erected with more than ordinary care. The lines must 
be constantly patrolled. Trees cannot be simply trimmed, but a right 
of way almost as wide as a railroad right of way secured, and all 
obstructions of the nature of trees which may fall across the line in 
high winds removed. The use of the ordinary insulating materials 
in power houses and supply stations, such as paraffined wood and 
paraffined marble, must be entirely abandoned or relied upon only 
as minor auxiliaries, and, finally, wherever it is possible, either 
steam or storage battery auxiliaries at the delivery end of the line 
furnished. As to the design of the apparatus in the generating sta- 
tion, the designer should always remember that regulation in long 
distance transmission is regulation at other than unity power factor. 


sar 





The Condition of Erie Telephone Affairs. 





It is announced from Boston that the Eastern Audit Company en- 
gaged in examining the accounts of the Erie Telephone subsidiary 
companies have submitted to the new management preliminary re- 
ports of their work and based upon these reports the directors have 
declared and paid the usual dividends in the Cleveland (4 per cent) 
Northwestern (6 per cent) and Southwestern (6 per cent) com- 
panies for the year 1900, that it was customary for the old manage- 
ment to declare in January of each year. 

The undivided surplus for the year 1900 remaining in the treas- 
ury of the subsidiary companies is estimated, $300,000; of this amount 
Frie is entitled to $240,000, which added to the sums already re- 
ceived by the Erie Company will make Erie’s proportion of the earn- 
ings for the year 1900, $1,294,551. Erie’s fixed charges and ex- 
penses, $650,000, leaving net earnings for the Erie Company for the 
year 1900, $644,551, or 644-100 per cent upon the $10,000,000 issued 
capital. 

The increase in gross earnings thus far in 1901 equals that of last 
year, and will show at least $1,000,000 gross over 1900. The declara- 
tion and payment of the dividends in subsidiary companies by the 
new management after an exhaustive examination by an audit com- 
pany, of which one of their officers is treasurer, conclusively estab- 
ished the fact that the Erie companies are dividend earning prop- 
erties, and it is only a question of a policy yet to be determined as 
to a percentage of earnings that shall be distributed among the 

tockholders. 
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The Cooper-Hewitt Vapor Lamp. 





T the Conversazione of the American Institute of Electrical 
Engineers last spring the exhibit which attracted the greatest 
attention was undoubtedly the mercury vapor lamp of Peter 
Cooper-Hewitt. An extended account of this lamp appeared shortly 
after in an article contributed to our columns by Mr. Cooper-Hewitt, 
but all of its features were not disclosed in the article, owing to 
patents pending. We are now enabled to present a more complete 
account of the lamp through the issue‘last week of a series of ten 
patents, which together appear to cover quite fully all of the details. 

Seven of the patents are based on applications filed April 5, 1900, 
and three on applications filed Jan. 25, 1901. The titles of the first- 
mentioned patents are as follows: Electric lamp, method of operat- 
ing electric lamps, starting apparatus and circuit for electric lamps, 
electric gas or vapor lamp and electrode therefor, inclosing case for 
electric lamps, and method of manufacturing vapor or gas lamps. 
The titles of the three patents latest in date of application are, method 
of controlling gas or vapor electric lamps, method of producing light 
by electricity, and apparatus for producing electric light. 

The aim of the invention to which the patents relate is stated in the 
patent specifications to be the production of a device capable of yield- 
ing light by the conversion of electrical energy with the coincident 
prodfiction of as moderate an amount of heat as practicable. The 
inventor states he has found that gases or vapors possess this prop- 
erty in a greater degree than matter in any other state, and that 
therefore they offer a field of operation in which the highest ef- 
ficiencies can be obtained if proper means are devised for rendering 
the gases or vapors light-emitting under the influence of electricity. 

It has been proposed to obtain light by the passage of alternating 
or intermitted electric currents of very high frequency through a 
more or less rarefied gas contained within hermetically-closed tubes, 
such gas being so acted upon by the currents as to become lumin- 
vus. This class of apparatus, commonly known as “Geissler tubes,” 
has been found for various causes to have no commercial utility as 
a means of illumination. It has also been proposed in some instances 
to pass electric currents through two electrodes consisting of bodies 
of mercury contained in hermetically-closed tubes and to obtain light 
from the electric arc between the two mercury electrodes; but the 
inventor states that prior to his invention no such devices, so far as he 
is aware, have been produced which are suitable for commercial 
use. They have usually been started by bringing the two bodies of 
mercury constituting the electrodes into actual contact with each 
other and then separating them, the electric current then being caused 
to arc across from one electrode to the other. 

Such method of starting has been found impracticable for any ex- 
tended use and requires the presence of a considerable outside re- 
sistance to prevent an excessive current-flow when the bodies of 
mercury are in contact, and even when started they have been in- 
capable of commercial operation with efficiency or for any consid- 
erable period of time. These and other difficulties have rendered 
such devices impracticable for use upon circuits in which the e. m. f. 
is liable to vary, as in the ordinary commercial systems of electric 
lighting, or even in connection with other circuits, such as those sup- 
plied by storage batteries, and they have little or no value except, 
perhaps, for special scientific or laboratory experiments. These de- 
vices have been essentially arc-lamps. as distinguished from those in 
which the current passing from one electrode to the other does not 
form an arc. 

The exact distinction between an arc and conduction not involv- 
ing an.arc are somewhat difficult to define, although not difficult to 
detect in practical operation. It is noticeable, however, that in the 
case of an arc there is intense heating of both the positive and nega- 
tive electrodes, but particularly of the positive electrode, and the cur- 
rent passes from the electrodes into the conducting vapor at definite 
points or positions, whereas in thé other form of conduction the 
effect is to produce a halo around the electrode, as if the current 
passed evenly from the electrode, except that a dark space appears at 
or around the electrode. This space and its appearance seem to 
differ with different vapors used; but there is always a marked and 
well-defined difference between it and an arc, and when in the pro- 
cess of manufacture the last trace of arc disappears it is plainly no- 
ticeable. In the other form of conduction little or no heat is de- 
veloped at the points where the cufrent passes from the electrode into 
the vapor. Moreover, in the case of the arc there appears to be a 
narrowing at or near an electrode, whereas in the other form of con- 
duction the body of light is of practically the same dimensions 


c 
: 
i 
‘ 
; 
: 
* 














ae 


cheetah idan. 





504 ELECTRICAL WORLD anv ENGINEER. 


throughout the space between the electrodes or between points in 
close proximity to the electrodes. An arc, moreover, is striated, a 
condition which does not appear to be present in the other form of 
conduction. Again, the temperature established by the arc in any 
one place with a given flow of electric energy appears to be far in 
excess of that produced by a flow of the same amount of energy in 
the other form of conduction. 

The present lamps do not operate upon the arc principle, but pos- 
sess the characteristics of a special form of conduction. It is, 
moreover, essential that the proper adjusment of the resistance of 
the vapor path should be obtained, and this result can be secured 
in the case of vapors conducting in this manner, so that the e. m. f. 
with which the lamp is adapted to be operated can be predetermined 
with as great a degree of accuracy as is usual in the manufacture of 
the ordinary incandescent lamps having carbon filaments; and the 
manner in which the resistance shall vary can be controlled in vapor- 
lamps with a much wider range of controllable resistance than is the 
case with a carbon filament, as the resistance of the carbon is a fixed 
factor, while the vapor resistance may be selected to vary at will 
within wide limits. It does nof appear to have been appreciated prior 
to the present invention that such a control of resistance on the part 
of a vapor was possible or practicable, and, as a matter of fact, in the 
forms of lamp above referred to, wherein an arc is established be- 
tween bodies of mercury, such control has not been obtained. « 

Under proper conditions certain vapors and also certain materials 
which normally exist in the form of gases may be caused to remain 
in such condition as to convey electric currents under the influence 
of moderate e. m. f.’s after a current flow has once been established. 
By properly correlating the resistances between the respective elec- 
trodes and the vapor or gas and the resistance of the vapor or path 
itself and providing a proper heat-radiating capacity a lamp may be 
produced which will take considerable currents at moderate e. m. f.’s 
and be self-regulating to such a degree as to permit of its use upon 
commercial circuits even though their e. m. f.’s may fluctuate through 
wide limits. To render the lamp as stable and self-regulating as 
possible upon the circuit, it should have the resistance between the 
respective electrodes and the gas or vapor path reduced as much as 
possible, so that these resistances relative to the resistance of the 
gas path shall be small. The gas or vapor path then constitutes the 
principal portion of the resistance of the lamp, and as the e. m. f. at 
its terminals increases, the total opposition to the passage of current 
may be made to increase also. This may be due in a measure at 
least to the fact that the greater amount of current flowing under 
the increasing pressure tends to develop a higher temperature, which 
in turn tends to increase the resistance of the lamp, so that a balance 
can be effected, rendering the lamp self-regulating. The inventor 
states, however, that he does not desire to be understood as advanc- 
ing this theory of its regulation as the only one or as being neces- 
sary, but merely one which may be advanced from the results ob- 
tained. 

Some materials when in a gaseous or vaporized state possess the 
capacity of emitting light under the influence of electric currents in 
a much higher degree than others. The vapor of mercury is efficient 
as a light-yielding material, and owing to its molecular weight and its 
low boiling or vaporizing point, it is well suited to the purposes 
here considered. Moreover, it readily serves under the influence of 
the current to transfer the heat generated in the lamp to convenient 
points for radiation. Some of the materials normally existing in 
the form of gases may, however, be used—such, for instance, as 
nitrogen; but the amount of light which may be obtained from 
nitrogen per unit of length appears to be less than that which can be 
obtained from mercury vapors, other things being equal. The spec- 
trum is also a matter to be considered in determining the material 
to be used. Mercury gives a light which is clear and white, but 
wanting in red rays, so that while useful for many purposes it may 
be undesirable for others. Lithium and similar materials yield spec- 
tra with red and other colors. Nitrogen and other gases develop 
red rays in abundance, and when combined with the mercury rays 
a beautiful result is obtained. The selection of the material for the 
vapor or gas must be determined by the conditions and requirements. 
The invention, it is stated, will be more particularly described with 
reference to mercury vapor as a matter of convenience and clear- 
ness. 

The lamp should be constructed to utilize, as far as possible, all 
the resistance of the lamp in the conversion of the electrical energy 
into light; but as there may be more or less heat developed the 
structure should be such as will radiate the heat at a suitable rate. 
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Usually it is advantageous to employ a cooling-chamber at some por- 
tion of the device outside the path of the current. In the case of mer- 
cury, for instance, an enlargement of the tube may project a distance 
beyond one of the electrodes, so that the excess of heat will be ra- 
diated. In some instances it is practicable to cause the radiation to 
take place through the walls of the tube surrounding the gas column 
at a sufficient rate to meet the requirements. If the temperature o/ 
the lamp is allowed to become too high, the lamp is liable to ex- 
tinguish itself. When a fixed gas is used or vapors under such con- 
ditions that their densities cannot be unduly increased by heat in the 
tube, then the cooling-chamber may be dispensed with. The lamp 
may be made of such a size as to render a special cooling-chamber un. 
necessary. 

The ability to start the lamp readily is of the utmost importance, 
gases appearing to present a greater resistance to the passage of the 
current before the current is passing than after, and the inventor has 
found that certain materials added to the lamp before or while in 
the process of manufacture produce a condition which makes it pos- 
sible to start a current under a moderate increase of electric pressure, 
and thereupon the continuous or an alternating current of low pres- 
sure readily traverses the lamp, producing an intense enduring light. 
He states he has obtained excellent results by the use of an inde- 
pendent substance for effecting the starting of the lamp, which pro- 
duces a preliminary condition favoring the passage of current. One 
of the substances used is sulphur or its compounds—for example, a 
small quantity of the sulphide of mercury introduced at the same 
time as the mercury when mercury is employed fofforming the 
vapor. The tube containing these materials is then heated by any 
suitable means, the air, moisture, and foreign gases being pumped 
out by a suitable air-pump. It has been found advantageous during 
the process of exhaustion to heat the tube by convenient means unti! 
a vacuum is formed and then to subject the contents of the tube to 
the action of an electric current of high voltage. This produces more 
or less heat throughout the length of the tube and also such chem- 
ical reactions as may occur under the influence of the current, to 
drive out foreign or deleterious gases and substances, leaving fairly 
pure mercury and a resultant sulphur compound, the exact nature of 
which the inventor is not prepared to state with definiteness, although 
from such tests as he has been able to apply it would seem probable 
that it is a compound of mercury and sulphur containing a less pro- 
portion of sulphur than exists in the form of sulphide of mercury. 
Its effects seem quite different from that produced by pure red or 
black sulphides of mercury such as he has been able to make or pro- 
cure in the markets. : 

With this material present in the tube it is possible at starting 
cool to transmit an alternating or intermittent current from one end 
of the tube to the other with a much lower e. m. f. than is required 
if the sulphur compound or its equivalent were not present. It 
seems also desirable to free the tube as far as possible from certain 
foreign substances, and particularly from oxygen, and sometimes the 
tube is treated with a bath of heated hydrogen before placing on the 
pump and also when the lamp is being exhausted. It is sometimes 
advantageous to use interrupted currents of high voltage flowing in 
a given direction and to first constitute one of the electrodes the 
anode and the other the cathode and then to reverse the direction of 
the currents. Usually solid materials are employed—such, for instance, 
as pure iron or other suitable substance—for one or both of the elec- 
trodes, and by thus constituting the respective electrodes alternately 
anodes and cathodes during the process of exhaustion each may be 
heated to a very high temperature, and thus drive out any occluded 
gases and foreign materials and produce any chemical reactions in 
them that might otherwise occur later on and ruin the efficiency of the 
tube. 

While the lamp is thus being treated and exhausted the electrode: 
are connected through a variable resistance with a suitable source of 
current of moderate e. m. f.—such, for instance, as 110 or 220 volts— 
the application of the high potential being also continued. In prac- 
tice it is found that the lamp should be run on the pump with a cur- 
rent at least equal to or, better, in excess of the current it is intended 
to operate with afterward. As the lamp approaches completion it 
suddenly becomes intensely luminous by reason of the passage of 4 
considerable current of moderate potential from this source. The 
high-voltage current may then be temporarily withdrawn and tlic 
lamp further treated by current of low potential. Usually, however 
it is desirable to use the currents of interrupted high potential a‘ 
intervals, as they are useful for heating the electrodes and effecting 
the chemical changes as above referred to. When the lamp cease 
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, give off further foreign gases, it may be sealed off, and it is then 

» condition for operation. 

When no starting material is present in the lamp, it is possible to 

‘art by heating it by any convenient means—such, for instance, as 
. Bunsen burner or an electric heating-coil of any convenient con- 

-ruction—and simultaneously applying to the terminals a difference 

f potential substantially equivalent to that upon which the lamp is 

Jesigned to operate and at the same time a boosted e. m. f. to enable 
‘he regular current to pass; but in the case of gases, owing to the 
electric phenomena the exact nature of which the inventor says he is 
oot yet able to state, the lamp lights up, and when once lighted will 
( ntinue in operation as long as required. When, however, the start- 
ng material is used, the lamp may be started without preliminary 
heating by means of electric currents of the proper e. m. f., usually 
iigher than that upon which the lamp is normally intended to run. 
This may be conveniently done by placing in the circuit leading to 
the lamp the secondary coil of a transformer, the primary of which 
is connected with the supply circuit through a suitable circuit inter- 
rupter; or an alternating current from a suitable transformer may 
he used, the purpose being first to cause a current to pass through 
the space between the electrodes, which then appears to afford a path 
for the operating currents of moderate potential. The readiness with 
which currents of lower e. m. f. are caused to flow when a lamp pro- 
-ided with the starting material has been subjected for an extremely 
-hort period to a higher e. m. f. would indicate that the starting is 
rot in this case due to the heat development of the current, but to 
some other electrolytic or electro-chemical action, the exact nature 
of which it is difficult to determine. For the purpose of constructing 
the lamp it is not essential that the theory of the action should be 
determined. 

It has been found that other materials than sulphur and mercury 
may be used to produce the startling material in the lamp. For in- 
stance, solenium and mercury have been employed with good results 
and also phosphorus and mercury and other materials. After the 
lamp is started it is probable that the starting material does not con- 
tinue to act as a current carrier, but that it is forced out of the path 
of the current or undergoes a change; but when the lamp is again 
cooled it resumes the proper relation and condition to be availed 
of for again starting. It has been found advantageous when the 
lamp is to be started without heating and by means of moderately- 
high voltage-currents to surround the glass or wall in the neighbor- 
hood of one of the electrodes, or in the case of an alternating-current 
lamp each of the electrodes, by a band of conducting or semi-con- 
ducting material—such, for instance, as foil, which in turn is placed 
in electrical connection with the other electrode or grounded by 
means of a small conductor. This device appears to lessen or neu- 
tralize, to a certain extent at least, the surface tension or static 
charge which gathers about the electrode during the application of 
the starting current, and it reduces the effective starting resistance 
of the lamp. A lamp which could be started only by extremely high- 
potential currents, if at all, without this band may be started without 
difficulty when it is present. When the lamp is once in operation un- 
der the influence of alternating or continuous currents of low pres- 
sures, the presence of the conducting band seems to no longer exer- 
cise its function to the same degree, although it may remain without 
interfering with the operation of the lamp, as it is insulated from the 
neighboring terminals of the lamp. 

In Fig. 1, 1 represents a glass tube of such dimensions as may be 
required—say, for example, a tube of three-quarters of an inch in 
diameter and two or 3 ft. in length and having a wall of such thick- 
ness as not to be fragile. The particular dimensions of the tube to 
be chosen are determined by the e. m. f. and the current with which 
it is to be operated and other considerations which will be later 
pointed out. This tube is provided with two electrodes (indicated 
it 2 and 5, respectively). If the lamp is to be run by continuous 
current, the electrode 2 is usually the anode and the electrode 5 the 
cathode. In the drawings the electrode 2 is shown as being of an 
nstance, as a closed spherical, oval, cylindrical, and other shapes. 
Excellent results have been obtained by using a pure iron for this 

ectrode; but other metals may be substituted. It is suspended within 
r near the neck of an enlargement or chamber 4, this chamber serv- 
ng to increase the heat-radiating capacity of the lamp and to retain 
purities. The electrode 2 is suspended by leading-in conductor 7, 
‘ platinum or other suitable material, extending through the glass 

I and a long seal 10 is provided for protecting more or less of the 

‘Ing-in conductor within the lamp. The electrode 5 is shown in 
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this instance as being a small quantity of mercury. A leading-in con- 
ductor 8 connects with this electrode. Surrounding the lower end of 
the tube adjacent to and usually projecting a slight distance—say, 
one-eighth of an inch above the level of the lower electrode—there 
is placed a thin band 9, of conducting material—such, for instance, as 
foil—and this is electrically connected by a conductor 13 with the 
leading-in wire 7. When the lamp is to be operated by alternating 
electric currents, it may be useful to place a circular band in similar 
relation to the other electrode and connect it with the leading-in 
conductor 8. 

The lamp is started by means either of first heating it—as, for in- 
stance, with the flame of a Bunsen burner or other convenient means 
—or by applying to the terminals an e. m. f. of higher potential— 
such, for instance, as may be obtained by a rapidly alternating or in- 
termittent current. The specifications show several methods of pro- 
ducing this high-potential e. m. f. In one case an induction coil 
operated by a form of Wehnelt interrupter is connected to the supply 
circuit and lamp upon starting, and is automatically switched out 
when the normal current commences to flow. In another case a 
spark coil is employed, consisting of a core with a primary and a 





FIGS. I, 2 AND 3.—COOPER-HEWITT LAMP. 


secondary coil, the former provided with a switch. When the pri- 
mary circuit is broken the discharge of the coil suffices to produce in 
the vapor path the proper conditions for permitting the current from 
the main circuit to flow through the lamp by way of the secondary. 

The effect of the high potential is to produce within the lamp such 
an electrical or electro-chemical condition as will result in effecting a 
passage of the currents of normal potential which are simultaneously 
applied by the main circuit. 

During the starting of the lamp by the application of higher po- 
tential currents a high static charge appears to occur near the elec- 
trode and upon the outer surface of the lamp, and this is removed 
or reduced by the presence of the band 9, connected through the 
conductor 13 to the leading-in wire 7. (Fig. 1.) In practice it has 
been found that with this band removed or the conductor 13 inter- 
rupted it is exceedingly difficult, if not impossible, to start the lamp 
with currents of reasonable e. m. f. unless the lamp is heated by 
artificial means. The exact position at which the band 9 may be lo- 
cated appears to differ somewhat in different cases, probably owing 
to the good conductivity of the gas coming from or forming part of 
the electrode. The proper position is usually slightly beyond the 
effective joint between the electrode and the gas. 

It should be noted that the potential of the main circuit is applied 
to the lamp during the time that the higher potential starting cur- 
rent is applied, and if an intermittent current in distinction from an 
alternating current is employed and a continuous current is to be 
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used for operating the lamp it is usually desirable, though not neces- 
sary, to so connect the terminals that the e. m. f.’s shall be in the 
same direction—that is to say, the positive side of the main circuit 
being connected with one electrode, the positive side of the higher 
potential circuit is connected with the same electrode. The con- 
nections may, however, be in opposite directions. With alternating 
currents, the electrode being alternately anode and cathode, the 
connections may be followed out on the same principle. 

Unless special means are provided to prevent it, a lamp of this 
character using mercury vapor is liable to have a more or less flick- 
ering effect, probably due to the shifting of the position at which 
the current enters the cathode. The inventor has succeeded in ob- 
viating such flickering in various ways. The tendency of the cur- 
rent seems to be to remain in the gas or vapor until it reaches the 
portion of the cathode most distant from the anode, and if a small 
body of mercury surrounds the cathode it will, unless means are pro- 
vided to prevent it, wander over the surface of the mercury, and 
thus produce the flickering. By sufficiently obstructing the path be- 
yond the portion of the cathode nearest the anode, the current will 
be forced to enter the cathode at a more or less fixed point, and thus 
become steady and obviate the flickering. A cylinder of porcelain 
or other suitable substance 6, as shown in Fig. 2, may be placed in the 
mercury, leaving only a perforation through which the current must 
pass. Where the cathode is at the end of the tube, this difficulty may 
be overcome to a large extent by making it concave and arranging 
it so that the current will enter it on the concave surface. 

As already stated in connection with Fig. 1, the condensing and 
impurity-containing chamber 4 or its equivalent performs an impor- 
tant function in the operation of the lamp. As the lamp commences 
to operate heat accumulates and the increasing temperature appears 
soon to result in increased resistance on the part of the vapor bath. 
If the heat is not conducted away after the lamp has reached its 
proper working condition with the same rapidity that it is generated, 
the lamp may extinguish itself. The chamber 4 is therefore con- 
structed with sufficient radiating surface to get rid of the excess heat 
and keep the lamp in the proper condition. The chamber 4 need not, 
however, necessarily surround the electrode 2; but it may be located 
elsewhere and be of other form, provided it is out of the vapor path. 

It may sometimes be desirable to insert a small balancing or steady- 
ing resistance in series with the lamp. This resistance is of impor- 
tance mainly on starting certain kinds of lamps, which when cold, 
owing to the starting material or other construction, would take too 
much current until they have acquired their working condition. 
When a given e. m. f. is applied to the terminals of the lamp, such 
steadying resistance does not cause any material reduction of poten- 
tial at the terminals of the lamp until current commences to flow, 
and thereafter the greater the amount of current flowing the greater 
will be the resistance opposed to the flow of current, and thus the 
difference of potential at the terminals of the lamp will be held down. 
The coils of the starting mechanism are therefore usually not ob- 
jectionable when left in circuit, for their resistance in a large meas- 
ure compensates for moderate changes of voltage upon the circuit 
in which the lamp may be placed and also prevents too great a rush 
of current when the lamp first starts, for when the lamp starts it is 
in a condition to take a large amount of current. This might in some 
cases melt the leading-in wires or crack the glass were it not pre- 
vented by some such means as the steadying resistance. 

The method of manufacturing the lamp is described in detail. The 
tube, properly shaped and prepared, is first thoroughly cleansed with 
acids, alkalies and water. It is convenient first to rinse the ttbe 
with dilute hydrofluoric acid and then wash with distilled water, 
and thereafter, if desired, it may be further washed by a bath of hot 
hydrogen. In case mercury is to be used for providing the con- 
ducting vapor, a small quantity of it is placed within the tube, and if 
the sulphide of mercury is to be used for forming the starting ma- 
terial a small quantity of that substance is added. Pure sulphur may 
be introduced instead of sulphid of mercury; but it usually is more 
difficult to secure the desired results with it than with the sulphide 
of mercury. The lamp is then sealed onto an exhaust pump of any 
suitable character, through an exhausting tube, and the process of 
exhaustion is commenced. Meanwhile artificial heat is applied to the 
tube—as, for instance, by a Bunsen burner or an electric heater or in 
some other convenient manner. After the free gases and air have 
been exhausted an electric current of higher potential is applied to 
the terminals of the lamp—as, for instance, by a system of circuits 
and apparatus such as described in connection with means for start- 
ing the lamp—and the passage of this current produces an effect 
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somewhat similar to that noticeable in Geissler tubes. The opera- 
tion of the exhaust pump is continued and a, difference of potentia| 
approximately equal to that under which the lamp is intended to be 
operated is applied to the terminals of the lamp. As the lamp ap- 
proaches completion it suddenly becomes intensely luminous by rea- 
son of the passage of a current of considerable quantity. If the 
higher potential current employed is an interrupted current, it is de- 
sirable to reverse the terminals of the lamp with reference to tha: 
current one or more times, for the cathode is thereby readily heated 
to a very high temperature, which aids in driving off any occluded 
gases and impurities. 

The process of exhausting the lamp does not appear to remoy: 
the starting material, although apparently a different chemical com 
pound is formed, and it is possible that some of the sulphur is thrown 
ofi or formed into some other combination and withdrawn from the 
tube. In any event, sufficient of the starting material remains in th: 
tube to permit the ready starting of the lamp when it is completed. 
The amount of sulphide of mercury to be introduced may be varied 
within wide limits. In a lamp of approximately the dimensions above 
referred to a quantity was used as small as may be taken upon the 
point of a pocketknife and be plainly visible. Too much does no: 
seem to exercise any very bad effect, except retarding the process o/ 
exhaustion and possibly to blacken or coat the glass somewhat. When 
the pump ceases to withdraw any gases other than the mercury 
vapors, the lamp is completed and may be sealed off the pump. 

While the lamp has been described more particularly with rei- 
erence to mercury vapors, the inventor desires it to be distinctly 
understood that he does not limit himself to those vapors nor to ma- 
terials which at ordinary temperatures exist in the forms of solids 
or liquids, for permanent gases may be employed. Usually with 
permanent gases the necessity of the chamber 4 is obviated, for the 
proper gas density is obtained when the lamp is constructed, and the 
lamp being made self-regulating the temperature controls and is 
controlled by the quantity of current flowing. It has also been 
found that with the mercury vapors the lamp operates successfully 
without the enlargement 4, if the diameter of the tube is an inch or 
more, or even smaller. 

The resistance which a lamp of this character offers to the pas- 
sage of current seems to reside in the gas carrying the current be- 
tween the electrodes and at the point between the gas or vapor and 
the electrodes, particularly the cathode. When the lamp is started 
and receives current, these resistances may be so adjusted as to 
cause the lamp to be self-regulating. In operating the lamps the 
electric current tends to pass around to the back of the cathode, 
2nd unless prevented is liable to fuse the leading-in conductors and 
disintegrate the glass usually surrounding them. To avoid this an 
electrically-tight protecting covering is provided for such portions 
of the electrode, leaving exposed only those portions at which it is 
desired that the current shall enter. This phenomenon mainly 
manifests itself at the negative electrode. 

Referring to Fig. 3, 2 represents an electrode (in this instance 
assumed to be the anode) located in the upper part of the lamp 
and within or near the neck of an enlargement 4, employed as a cool- 
ing chamber. The cathode is represented at 5. These electrodes 
may be made of iron or any desired conducting material. The elec- 
trode 2 is shown as being seated within a porcelain sleeve 11, which 
is held by a glass column 10, surrounding the leading-in wire 7. 
The electrode 5 is shown as being seated within a tube 14, of por- 
celain or other suitable material which is a non-conductor at such 
temperatures as it may attain in the lamp and inert to chemical re- 
actions at the temperatures and surroundings to which it is sub- 
jected in the operation of the lamp. The cylinder 14 is shown a: 
being carried by the stem or column 12 or glass, through which the 
leading-in wire 8 is passed. The joints between the electrode and th« 
porcelain and between the porcelain and the glass are sufficiently 
tight to prevent the electric current from passing through them, and 
thus reaching the metal parts within, thus making a complete insu- 
lation of the stem of the electrode from the wall of the vessel to the 
electrode. With electrodes of the character described, the current 
will pass to and from the electrodes and be prevented from passing 
around to the portions near the leading-in wires. It is, moreover 
possible for the current to heat the cathode to a very high tempera- 
ture and yet not impair the non-conducting quality of the materia! 
protecting the conductor leading to it. 

Several of the patents relate to the means employed for obtaining 
an approximately definite resistance of the vapor path. The in 
ventor has found that under proper conditions a gas or vapor in 
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closed within a suitable vessel or container can be made to control 
the flow of current under the influence of a given difference of elec- 
trical potential through, the medium of its resistance; also that the 
eiectrical resistance of a conducting gas or vapor bears a definite rela- 
on to the density of the gas or vapor, and that it is possible so to con- 
trol the density of an inclosed gas or vapor acted upon by a cur- 
-ent as to maintain that density at a predetermined degree, rendering 
+s conductivity sufficiently stable and suitable for service a as light- 
civing medium, its efficiency in that respect being exceedingly great. 
The specifications then take up the means for such control of 
che density of the gas or vapor which is acted upon by the current 
dowing as to render its naturally variable resistance controllable 
and stable, and thereby produce a highly efficient and commercially 
.ceful electric-lighting device. 

The conductivity of a conducting gas or vapor increases as its 
censity decreases up to a certain limit, beyond which decrease of 
censity the conductivity diminishes with further attenuation of the 
vas or vapor. Starting from the condition of maximum conductivity, 
i other words, the resistance increases as the result of either an 
wnerease or a decrease of the vapor density. The first step toward 
controlling the density of the gas or vapor is taken when it is in- 
closed in a container of definite volume. When the gas or vapor has 
been so inclosed, the density of the conducting path may then be 
varied by providing outside this path one or more chambers into 
which a portion of the gas or vapor can be made to pass or by the 
condensation or volatilization of suitable material held within the 
container. The total density is a function of the pressure (as de- 
termined by the limits given to the container through its length and 
radius) divided by the temperature. The density in any selected 
portion of the vapor inside the container depends upon the tempera- 
ture of that portion as modified by the pressure affecting that por- 
tion. The effect of temperature in decreasing the density in a por- 
tion of the container by attenuating the vapor may be in part cor- 
rected by an increase in pressure. 

In an operating lamp the active agent which can be relied upon 
for producing the effects of light and heat is the current. In con- 
structing an electric vapor lamp designed for service as an efficient 
ight-giving medium, the object should be to provide means for so 
controlling the effects of the current as to make the lamp self-regu- 
lating, so that the heat developed by the current shall vary the 
censity of the vapor and incidentally the pressure, the whole being 
accomplished in such a manner that an increase of current-flow, and 
consequently of heat, shall produce an increased vapor resistance, 
thus cutting down the current and re-establishing normal conditions. 

This may be accomplished by properly selecting the conducting 
medium and the length and radius of its container, thus determining 
the normal pressure of the vapor, and by providing a suitable heat- 
radiating capacity for the lamp not only through such careful se- 
lection of the length and radius of the container, but also through 
properly selecting the thickness of the walls and in some instances 
providing one or more special cooling chambers for assisting in the 
radiating of heat. Inasmuch as the radiation of heat takes place at 
the circumference the temperature of a vapor through which an elec- 
tric current is flowing must necessarily vary throughout from eir- 
cumference to center, being highest at the center and lowest at the 
circumference. Accordingly, a vapor-carrying current wilb have a 
varying density, decreasing along the radius from the circumference 
to the center. If, now, the density of the vapor in the container 
where no current is passing is at or below the density of maximum 
conductivity, the zone which nearest approaches the state of maxi- 
mum conductivity when current is permitted to pass will be at the 
circumference, the vapor resistance increasing along the radius 
irom the circumference to the center inversely as the density due 
‘o the attenuation caused by heat from the current. When the den- 
‘ity of the vapor in the container is greater than the density of 
'eximum conductivity, the vapor resistance will decrease along the 
radius of the conducting column from the circumference to a point 
where the vapor is attenuated to the density of maximum conduc- 
tivity, and from that point to the center the density will be below 
the state of maximum conductivity, and consequently the vapor will 
be of greater resistance toward the center. 

If we adopt such a density of the contained gas or vapor that the 
‘one of maximum conductivity or the zone nearest approaching that 
‘ate is at the circumference of the vapor, we run the danger of ex- 
posing the substance of the container to injury from the effects of the 
urrent, and in practice it is not advisable to expose the container 
this danger; but with a vapor whose total normal density when 
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no current is passing is at or below the condition of maximum con- 
ductivity, a radius can be selected sufficiently large to cause the ac- 
cumulated vapor at the circumference, due to the heat developed 
when the current begins to flow, to have a resistance greater than that 
of maximum conductivity, whereby the condition mentioned in the 
preceding paragraph is attained; or a radius can be selected large 
enough so that the heat generated by the current will not endanger 
the container. Thus it will be seen that the best available working 
condition for a lamp of this class is generally one in which the den- 
sity is somewhat above the state of maximum conductivity. In this 
condition the zone of greatest conductivity is an annulus located 
along the radius between the center of the contained tube or cham- 
ber and the inner wall thereof. Bearing in mind that the conduc- 
tivity of the gas or vapor is greatest at a given density or attenua- 
tion, the fact noted indicates that the stratum of gas or vapor be- 
tween the inner surface of the wall and the so-called “conducting 
zone” is of greater density than that of maximum conductivity. 

The successful operation of a gas or vapor lamp appears to de- 
pend upon the proper control of the density of this outer stratum, 
thus determining the pressure of the said stratum upon the conduct- 
ing zone and controlling the total conductivity of the lamp. The 
gas or vapor density in various parts of the container is governed 
by the temperature of the conducting medium, and this temperature 
may be regarded as the resultant of two factors or agents—first, heat 
generated by the current traversing the gas or vapor, and, second, 
the rate of heat radiation or heat emission therefrom per degree of 
difference of temperature. As in other electric lamps, the real con- 
trolling agent in a gas or vapor lamp constructed to be used at a 
constant voltage is primarily the resistance; but inasmuch as the 
resistance of a gas or vapor depends upon its density and as the 
density depends on what may be called the “resultant” temperature, 
due to the differential effects of the heat developed by the current 
and the heat radiated or emitted by the lamp, the controlling agent 
in a lamp of this class is practically the ratio of temperature of the 
gas or vapor as influenced by the pressure to the heat-dissipating 
capacity. If this temperature can be maintained definite at prede- 
termined pressure, the ratio of density will be definite, and hence the 
conductivity or the resistance of the conducting medium will be 
definite with respect to a definite current. 

In lamps wherein a vapor is produced by the volatilization of a 
suitable substance contained within the tube or chamber the same 
law holds good, bearing in mind that the density may increase with 
the temperature, although in such cases the relation of the volatiliz- 
ing or boiling point of the substance employed to the temperature at 
which it is intended tg operate must be taken into consideration. In 
such lamps a properly selected vapor temperature, maintained by 
the regulation of the heat emission, will accord approximately re- 
liable self-regulation, the supply of fresh vapor to compensate for 
the condensation resulting from any cooling process being auto- 
matically responsive to the demands of operation. 

It follows that a lamp of this character in order to be stable 
should be so constructed that when the density of the gas or vapor 
has reached the point that is best suited for practical operation the 
rate of emission of heat from the lamp should be the same as the 
rate of development of heat caused by the passage of the current. In 
other words, the gas or vapor employed as the conducting medium 
should be confined in such a manner and with such surroundings that 
the thermal conditions inside the containing tube or chamber shall 
remain unchanged or shall correct themselves under varying condi- 
tions of imparted heat due to a varying flow of current at any given 
time. Should the heat-radiating capacity of the lamp be either too 
great or too small with respect to the current, the resultant tempera- 
ture would cease to be a corrective factor, and the vapor density and 
lamp resistance would be unstable, and the lamp would cease to be 
self-corrective in its action. 

In accordance with what has been suggested above, self-regulation 
in lamps of this class may be attained by subjecting the gas or vapor 
path to such surrounding conditions as to secure the radiation or 
emission of heat at a predetermined rate, or means may be provided 
in addition to the regulation of the heat emission for supplying ad- 
ditional vapor, as from vaporizable material, to the conducting me- 
dium as the density of the vapor path tends to become too attenuated, 
and so have a tendency toward increasing the density due to in- 
crease of temperature by this means instead of decreasing density. 

Figs. 4 to 9 illustrate several fotms and arrangements of gas and 
vapor lamps adapted to serve for carrying out the above purpose. 
Fig. 4 is a section of a lamp adapted to contain a suitable gas, the 
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density of which will decrease with an increase of temperature. Fig. 
5 is a similar view of a lamp in which the gas will maintain a con- 
stant total density. Fig. 6 represents in section a vapor-lamp con- 
taining a volatilizable substance and so arranged that the density 
will increase with an increase of temperature. Fig. 7 similarly rep- 
resents a vapor-lamp wherein the density of the vapor varies in a 
prescribed manner with the temperature. Fig. 8 represents a vapor- 
lamp with variable vapor density, the same being surrounded by a 
transparent jacket provided with means for adjusting the amount of 
heat abstracted at a given time; and Fig. 9 is a similar view of a 
lamp with constant density surrounded by a transparent jacket with 
a variable draft to enable varying the temperature the lamp may at- 
tain. 

In Fig. 4 there is represented at each end of the tube a bulb or 
enlargement 4 extending beyond the electrodes in such a manner that 
the gas contained in these bulbs will be mainly outside the conduct- 
ing path between the electrodes. In the operation of this lamp a por- 
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the ring 21. Fig. 9 shows a similar draft-varying device in connec- 
tion with a lamp similar to the one illustrated in Fig. 5. In this ar- 
rangement, however, the draft is regulated at, the lower end by th 
adjustment in a vertical direction of a cap or end piece 26 through th- 
medium of screw bolts 27 27 passing through suitable flanges 28 2% 
on the lower end of the jacket 18 and on the cap or end piece 26. 
The principles laid down above are embodied in practical form j» 
a lamp in which the container is of glass having a bore three-quar- 
ters of an inch in diameter, the length between the electrodes bein: 
54 inches, and the chamber lying outside of the path of the curren: 
having a radiating surface equal to a spherical area 3 inches in diame- 
ter. The positive electrode will be constructed of pure iron held in 
place by a supporting pillar of glass, through which the platinu: 
leading-in wire passes. The negative electrode may be a puddle of 
mercury, as shown, and a platinum leading-in wire extending through 
the walls of the vessel will connect the mercury with the externa! 
circuit. Such a lampgwill run on a current of approximately 120 


Fics. 4-9.—DIFFERENT Forms OF Coorer-Hewitt Lamp. 


tion of the gas or vapor is forced into the bulbs or enlargements 4 4, 
thus bringing about a condition of variable density within the lamp 
cue to the attenuation caused by the heat of the current. 

In Fig. 5 is shown a lamp of constant total density at all working 
temperatures. In this lamp the bulbs or enlargements are dispensed 
with and practically all of the gas or vapor is in the conducting path. 
The lamp shown in Fig. 6 has as its cathode some volatilizable ma- 
terial, as shown at 5. This material may be a puddle of mercury. 
in this form of lamp the density of the vapor will increase with the 
temperature, although the cooling chamber 4 may serve to con- 
dense a portion of the vapor. 

Fig. 7 illustrates a modification of the lamp shown in Fig. 6, 
whereby the density may be made to vary in a prescribed manner 
with the temperature through giving to the enlargements 4 4 a 
definite containing and heat-radiating capacity, the enlarged por- 
tions lying outside the conducting-vapor path. In Fig. 8 is shown 
a vapor-lamp containing a volatilizable material, the entire lamp be- 
ing surrounded by a transparent jacket 18, closed at the bottom and 
having openings 19 19, with which similar openings 25 in an ad- 
justable ring 21 are adapted to mesh when moved to the proper 
position. The upper end of the jacket 18 is open, and within limits 
any desired draft may be maintained between the lamp proper and 
the jacket through the regulation of the openings 19 by means of 


volts and pass approximately 4 amperes when the surrounding tem- 
perature is that of an ordinary room—say 75 degs. F. 

The above is given merely as an illustrative lamp. By varying the 
proportions and dimensions the current consumed by the lamp may 
be varied from the above within wide limits, and the lamp may be 
made to adapt itself to the conditions of any circuit, and may also be 
constructed to run on constant-voltage circuits of wide range of 
voltage. 

The foregoing relates, primarily, to means for controlling the con- 
ductivity or resistance of a gas or vapor lamp by the means de- 
scribed, the object being to maintain a uniform resistance or con- 
ducting power under generally uniform conditions of outside tem- 
perature, as when a lamp of this sort is intended to give light in a 
confined space. It is possible, however, by varying the external 
temperature through such means as are illustrated, for example, in 
Figs. 8 and 9, or by any other simple means, to produce the same 
conditions of stability under a constant lower temperature; but in 
that case the lamp resistance will be decreased while the current is 
increased, as well as the candle-power of the lamp, the e. m. f. re- 
maining stationary. Having selected some lower outside tempera- 
ture, thereby causing a more rapid radiation of the heat, the lamp 
will regulate itself in the manner hereinbefore described so long a 
the outside temperature remains at the lower degree. These princi 
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nies furnish a means for increasing or decreasing the brilliancy of the 

aa + emitted by a lamp of this class without impairing its efficiency, 

> “i . watts consumed are varied by varying the actual resistance of 

the lamp itself, as will be readily understood. 
The successful operation ofa lamp such as is described above is 

obtained by correlating the electrical resistance of the gas or vapor 

and the electrical energy, so that each is adjusted with respect to the 
ther under relations which are expressed by the formula 


Vv / 
Coe es 


in which V represents the voltage, C the current, R the electrical re- 
-stance, d the diameter of cross section of conducting gas or vapor, 
/ the length of current-path in vapor or gas, and g the electrical re- 
-istance factor for any particular vapor or gas; and where the elec- 
trical resistance factor is a function of the density of the vapor or 
vas and the resistance of the vapor or gas is understood to increase 
with increase or decrease of density from the density of maximum 
conductivity it is understood that the density will vary as if by rea- 
-on of the temperature and pressure, and that the gas density may be 
varied by the passing current, as specified. In other words, the volts 
tend to vary directly with the length, inversely with the diameter, 
and inversely with the conductive factor of the gas, and also di- 
rectly or inversely with the density of the gas, depending on whether 
the gas is above or below its density of maximum conductivity, the 
resistance tending to vary inversely with the current. A gas of 
definite condition and dimensions tends to require constant voltage 
to overcome its resistance, and the current passing then tends to 
vary the resistance inversely with the current passed. The object 
of the invention is thus to correct the variation in resistance due to 
current by varying the density of the vapor, and it has been shown in 
the various figures how the vapor density may be caused to vary by 
variations in the current. 


Americans to Lay a Pacific Cable. 


The Commercial Pacific Cable Company was incorporated this 
week under the laws of New York State with a nominal capital of 
$100,000. The general route of the company is from New York City 
across the United States to California, thence under the Pacific 
Ocean to the Hawaiian Islands, thence to the Philippine Islands, 
touching other islands in the Pacific Ocean. The directors are John 
\V. Mackay, Virginia City, Nev.; George G. Ward, Albert Beck, 
William W. Cook and George Clapperton, New York; Albert B. 
Chandler and Edward C. Platt, Brooklyn, and Clarence H. Mackay, 
Koslyn, L. I. In explaining the purposes of the new company, Mr. 
John W. Mackay said that the Commercial Pacific Cable Company 
had been organized for the purpose of laying a submarine cable from 
California to the Philippine Islands by way of Honolulu, in the 
Hawaiian Islands. The length of the cable will be about 8500 miles. 
The part first laid will be from California to the Hawaiian Islands, a 
cistance of about 2200 miles. It is expected that this portion will be 
in operation within nine months. The time required for the laying 
of the remainder of the cable from the Hawaiian Islands to the 
Philippine Islands will depend upon how quickly the cable can be 
manufactured. 

Mr. Mackay believes that the whole cable will be in operation 
within two years from this date. On Aug. 23 he made an applica- 
tion to the United States Government for landing rights in Cali- 
fornia and the Hawaiian Islands and the Philippine Islands, and the 
application is still pending. 

The new company is willing to lay the cable gn the same terms 
and conditions, so far as landing rights are concerned, as were im- 
posed by the United States Government on the cable lines which have 
been landed on the Atlantic coast of the United States, and inasmuch 
1s this new company, which has been ready to construct the cable 
trom California to the Philippine Islands, is willing to lay the cable 

ithout asking any subsidy or any guarantee, Mr. Mackay said that 

believed there would be no trouble whatsoever in agreeing with 
Government on the terms and conditions upon which the cable 
uld be landed. 

Mr. Mackay further explained that the new cable, when it reached 

Philippines, would connect at that point with the present sub- 
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niarine cable running from the Philippines to Japan, and also the 
cable running from the Philippines to China, and that a direct cable 
route from China and Japan to the United States would thereby be 
established, which he believed would be of the greatest benefit to the 
growing commerce and trade between the United States and the 
Far East. 

At present cablegrams from China to the United States have to be 
sent by way of Europe. Mr. Mackay also stated that the present 
cable rates from the United States to the Philippines and to China 
and Japan would be reduced, when the new cable is laid, from 30 to 
60 per cent. 


3.30 P. M. September 19. 


On Sept. 19 the body of President McKinley was carried to the 
grave at Canton, Ohio, and at the moment of the last rites, 3.30 p. m., 
the universal mourning was accentuated by the stoppage of all the 
traffic as far as possible on every steam and street railway in the 
United States for five minutes, as well as by the cessation of all 
telegraphic traffic. So far as we are aware, this expression of grief 
is unique. It was certainly most impressive. Speaking of the 
scenes in this city, the New York Times reports as follows: 

The Metropolitan surface cars stood in a line of many miles at ex- 
actly 3.30 o’clock, and as the motormen took off their caps, passen- 
gers removed their hats, and the querulous queries about blockades 
were at an end. In almost every car there was perfect silence for 
the five minuts arranged, except where some one could not help talk- 
ing of the tragedy and the pity of it. At Broadway and Forty-sec- 
ond Street a young minister offered prayer The passengers bowed 
their heads and repeated after him, “It is God’s way.” In other 
places where the bands could not be heard the passengers sang 
together “Nearer, My God, to Thee.” 

Even the noisy truckage and the rattling cabs stopped. The 
traffic of the city ceased, just as if time had ended, at 3.30 o'clock, 
and was resumed when the cars started five minutes later. All the 
trains on the elevated railroad also came to a stop at the solemn mo- 
ment. The passengers in many cars arose and sang the national 
anthem or the President’s favorite hymn. The gatemen came into 
the cars from the platform and joined in the homage to the dead. 
The Brooklyn Rapid Transit Company shut off the currents of elec- 
tricity, stopping the surface and bridge cars where they were. 

The stoppage of telegraphic work was, of course, even more strik- 
ing than that of vehicular traffic, for it was simultaneous all over 
the country on over a million miles of wire. In this city the Asso- 
ciated Press stopped for five minutes the work of gathering the news 
of the world. At a meeting of the members held here resolutions of 
respect and sorrow over the National calamity were passed. One of 
the resolutions, expressing grief with the grief of Mrs. McKinley, 
suggested that she become the “ward of the Nation in all that can be 
properly done to give expression to the country’s appreciation of her 
lamented husband’s virtues and to the unspeakable sorrow with 
which it views his martyrdom.” 

This cessation of traffic applied also to the ocean cables, thus 
“making the whole world kin” as mourners while the body of the 
martyred President was being lowered into the grave at Canton. 


Mr. Tesla at Wardenclyffe, L. I. 


Note was made recently of the intention of Mr. Nikola Tesla to 
it.stall a wireless telegraph station for ocean work, at Wardenclyffe, 
on the north shore of Long Island, and it would now appear that this 
move on his part may be the beginning of a new industrial center. 
A circular has just been issued by the Wardenclyffe Building Com- 
pany, from which some interesting details are gleaned. The place is 
about 65 miles from New York, or about 1% hours by fast train on 
the Long Island Railroad. The company has purchased over 200 lots, 
and is offering its stock for sale at $100 per share, expecting to pay 
15 per cent dividends. As to Mr. Tesla’s part in the matter, the 
circular says: “This property was purchased from the North Shore 
Industrial Company, which owns an estate of something more than 
1600 acres adjoining, under an agreement that the Wardenclyffe 
Building Company shall have the first right and privilege to do all 
building and make all constructional improvements of said North 
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Shore Industrial Company, and shall have the first right of purchase 
of any additional land offered by it for sale, by and under which 
contractual rights large profits will be realized in the future. In ad- 
dition to this exceptional advantage, Mr. Nikola Tesla, the foremost 
electrician of the age, whose achievements in electrical science 
eclipse in practical importance all other discoveries of the century, 
has just closed a contract to expend at Wardenclyffe a very large 
sum of money in constructing electrical laboratories and the main sta- 
tion for his wireless telegraphy system of communication with Europe 
and Australasia. This development will require a large number of 
houses for the accommodation of the several hundreds of people 
whom Mr. Tesla will employ.” 

Mr. James S. Warden is authority for the statement that the Tesla 
factory will be 100 ft. square, supplemented by a “wireless” tower 
350 ft. high. The walls are already being rapidly run up. Mr. Tesla 
in addition to the 200 acres on which his factory stands has pre- 
empted another 400 acres. The factory will be devoted to the manu- 
facture of electrical instruments invented by Mr. Tesla, of extreme 
delicacy and complexity. Some 50 hands are to be at work shortly, 
but, according to Mr. Warden, the ultimate number spoken of is 
2000 to 2500. Mr. Tesla is expected to occupy a cottage opposite the 
Wardenclyffe Inn, which is now being prepared for him. It is said 
that Mr. Charles R. Flint, the well-known merchant, etc., is back of 
ihe real estate enterprise. 


— 


CURRENT NEWS AND NOTES. 


INSURANCE POLICIES.—The New England Insurance Ex- 
change has defined the attitude of the fire insurance companies to- 
ward the insertion of the lightning clause in fire insurance policies. 
The clause will declare that the policy covers only direct loss or 
damage to property by lightning, and in no case to loss caused by 
dynamos, lamps, switches and motors and other electrical ap- 
pliances. 








ONE-FARE PLAN.—A dispatch from London, of Sept. 21, says: 
Charles T. Yerkes’ determination to charge a uniform fare, 5 cents, 
on the underground railroad, instead of fares from a shilling down- 
ward, working the road on American principles, will be thought, 
Engineering says, absolute nonsense by nearly every English rail- 
road man. “If the road pays, as is expected by Mr. Yerkes,” the 
paper says, “it will give Englishmen an object lesson in three princi- 
ples—rapid transit, cheap fares and frequent services.” 


CROSS CONTINENT ELECTRIC ROAD.—It is said that Sena- 
tor Clark, of Montana copper interests, may have a railroad line into 
Sacramento in the near future. He has surveyors in the field, and 
they are now in the vicinity of Placerville picking out a route between 
old Hangtown and Lake Tahoe. It is his plan to run an electric rail- 
road from Salt Lake City to San Francisco. The road is to be de- 
voted exclusively to passenger traffic, and as it will aim to make great 
speed it will set the older companies which use steam for power to 
hustling. The source of current is not stated. 





THE PHILIPPINES CABLE.—General Chaffee at Manila has 
advised the War Department that cable communication has been es- 
tablished between Palanog and Legasi, in the Philippine Islands. 
This, it is stated, completes the last link of cable and land-line com- 
munication in the Philippines, and gives an uninterrupted service 
from Bongas in the Tawi-Tawi group, at the extreme southern part 
of the archipelago, to Appari in Luzon, the extreme northern point. 
A very complete map of the Philippine cable system was published in 
Evectricat Worip Ann ENGINEER of Oct. 6, 1900. 


ELECTROLYTIC PURIFICATION OF BAUXITE.—An inter- 


esting method for the purification of the crude native hydrate of 
aluminum, bauxite, forms the subject of a patent issued Sept. 17 to 
Isaiah L. Roberts, of New York. The crude ore is brought into solu- 
tion in aqueous caustic soda by long continued boiling, and the re- 
sulting aluminate is electrolyzed in a cell provided with a diaphragm, 


sodium hydrate accumulating in the cathode compartment while pure 
hydrate of aluminum is precipitated at the anode. The apparatus 
employed comprises an iron tank, serving as electrolytic vat and 
cathode, and a centrally hung anode of carbon, preferably of carbon 
fragments cemented by glass, according to the method heretofore 
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patented to the same inventor. Separating the electrodes is a dia 
phragm consisting of pulverized anthracite packed between sheet; 
of canvas held in position by reticulated wire. The strong aluminate 
solution derived from the bauxite surrounds the anode, and th- 
aluminum hydrate which constitutes the anode product of the elec- 
trolysis may be collected as precipitated and prepared by calcination 
for the extraction of the metal. At the cathode an equivalent amoun; 
of sodium hydrate is formed, and is utilized for the solution of further 
quantities of bauxite. The process is thus, theoretically at least, 
cyclical, and additional caustic is added only in quantity sufficient to 
replenish the unavoidable waste. Aluminate solutions are, however, 
but feebly dissociated, and the current expenditure in the practica| 
operation of the method will necessarily be high. 





CONDITIONS IN ECUADOR, S. A.—Mr. P. M. De Leon, 
United States Consul General at Guayaquil, Ecuador, South America, 
reports as follows: The municipal council of Guayaquil has recently 
granted to a syndicate a charter authorizing the construction of an 
electrical tramway system in this city of some 50,000 inhabitants. 
The charter permits the use of any of the streets of the city and pro- 
vides for the construction of a new race course, including a bicycle 
track, in the suburbs of the town. It also grants the use of elec- 
tricity for lighting and power. The concession runs for 35 years, at 
the end of which time the tram and race course will revert to the 
city without compensation. At present, Guayaquil has a very poor 
mule-car system, despite which dividends have been superb—25 per 
cent annually for a number of years past. The principal streets of the 
city are lit by gas of an inferior quality—some sections by kerosene 
lamps. The mule-car system will probably be bought out and ab- 
sorbed by the new company, which is now seeking capital in the 
United States. 

CAR-LIGHTING DEVICES.—Mr. M. Moskowitz, whose name is 
intimately associated with electric lighting on trains, has just had 
granted to him two patents on improvements in such systems. One 
of these refers to the regulator for keeping generator current to bat 
tery steady despite changes in train speed, operating in this case with 
a small motor and a solenoid connected across the generator or the 
battery. The object of the other invention is to effect the proper re- 
versing of the generator connections, so that it will always supply 
current in the right direction in whichever direction the vehicle or 
driving shaft may be run, and to accomplish this result in a manner 
that is free from objectionable sparking and other defects often pres- 
ent in such systems. The reversing switch is operated by the force 
of the air or wind caused by the motion of the vehicle. For use in 
a steamer or other boat the movement of the water might be utilized 
in place of air. Briefly stated, the invention contemplates a vane or 
diaphragm that is forced back by the resistance of the air or wind 
when the vehicle moves in either direction, and this vane or parti- 
tion controls the reversing switch, which preferably reverses the 
field magnet of the generator when no curernt is flowing through 
either the field or armature coils. 





TROLLEY CAR RECORDING, DEVICE.—Mr. I. Kitsee, of 
Philadelphia, has recently had patented to him a device which re- 
cords automatically the movements of the controller on a trolley 
car, so that the superintendent can at a glance at one of the charts 
be able to find out if the regulation of the motor was a proper one and 
for how long a time one or the other of the connections—series or 
multiple—was maintained. The controller-shaft is provided with a 
cam secured to it with the aid of screws. A part of the casing of the 
secured to it with the aid of screws. A part of the casing of the 
controller is cut away to receive a bearing, which is secured with the 
aid of screws to this casing. The recording device provided with 
the disk or endless paper is then secured to the outer surface of the 
casing of the controller in a manner so that the end of the stylus 
rests against the paper. When the car is ordered to leave the depot, 
the stationmaster adjusts the recording device so that the same may 
point to zero and then locks the same. On the return of the car the 
stationmaster will reopen the casing and remove the disk from the 
recorder. This disk will show him, first, for how long a time the car 
was on the road; second, for how long a time the car was at a stand- 
still on the road; third, for how long a time the car was moving, 
and, fourth, for how long a time the different circuits of the motor 
were connected in multiple or series. In fact, every variation in the 
connection of the motor, the time such connection was made, and the 
time such connection was maintained will be revealed to the station- 
master at a glance. 
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HE SULTAN’S LIGHTS.—The book on “The Private Life of 
. Sultan,” just issued by the Appletons, is by George Dorys, a 
oa Greek—a pseudonym—the son of a former Governor of Crete. 
\vpen the book appeared M. Dorys was at once condemned to death, 
‘hough he had escaped to Paris and was therefore out of reach. 
. Dorys describes the Sultan as living in a-state of constant appre- 
ension—so much so that every room in his palace is brilliantly 
ohted with electricity from sunset to sunrise, and if anything goes 
rome with a single lamp it is made the subject of minute investiga- 


t10h. 
G/TTINGS ON GODOCITY.—Enoch Gittings, of the Wisemore 
on & Steel Works, Walsall, England, says he has discovered a new 
ocess whereby iron can be manufactured without the process of 
uddling. Pressed to tell the secret of the process, he would ony say 
had discovered a new law of nature—“godocity”—and added: “I 
ave gone down to the atom. In the atom is generated electricity, 
‘ight, heat, magnetism, perpetual motion and force of nature.” Mr. 
Gittings naturally wants a high price for his discovery. “I must have 
millions,’ he cried, “to work out my other inventions,” which include 
. machine for superseding the stearh engine and the abolition of coal, 
and an effective plan for utilizing the energy of tides. 





FREQUENCY CHANGER.—A patent issued Sept. 17 to B. G. 
|.amme on an application filed July 24, 1897, describes the use of the 
rotary converter as a frequency changer. The field, however, differs 
from that of the usual rotary converter in that it has no winding, 
being excited by induction from the armature. Owing to this method 
of excitation, a smooth laminated field is deeply notched longitu- 
dinally, there being the same number of notches as there would be 
-alient poles if such were used. The current to have its frequency 
changed is led to the collecting rings, and the current taken off from 
the commutator has a frequency corresponding to the speed at which 
the armature is driven, the limits being zero frequency when the 
armature is driven at a synchronous speed, and unchanged fre- 
cuency when the armature is at rest. 





STATISTICAL EXHIBITION.—The International Statistical 
Institute will hold this year in Budapest, from Sept. 20 until Oct. 5, 
an international exhibit of all kinds of machines and instruments 
which facilitates work with figures. The aim of the exhibit is to 
furnish to the most competent representatives of scientific and prac- 
tical statistics assembled from different parts of the world the op- 
portunity of gathering personal information about this kind of tech- 
nical constructions. The exhibit will include all kinds of inventions, 
engines and apparatus which are intended to facilitate work with 
figures in general, and especially those which are devised to facilitate 
the compilation of statistical data and to perform the necessary pro- 
portional calculations, and to accelerate and render more economical 
statistical labor; especially machines for adding, multiplying, divid- 
ing, tabulators, accounting machines for the combined compilation of 
data, etc. 


LOW FREQUENCY LIGHTING.—Mtr. Walter C. Fish, of Lynn, 
Mass., has recently invented a method of lighting arc, incandescent 
or “pyroelectrolytic” lamps on low frequency current. Ordinarily a 
single-phase alternating current must have high frequency in order to 
maintain an arc without disagreeable flickering. To prevent this flick- 
ering with low-frequency currents it has been proposed to use poly- 
phase currents and a plurality of electrodes, one for each lead of the 
circuit and one for the return or compensating wire, as shown in a 
patent granted not long ago to Mr. E. W. Rice, Jr. With an organi- 
vation of this kind some one of the phases was always active in main- 
taining the are, as there were no intervals of zero potential at the 
are-terminals, and a steady light was produced at much lower fre- 
juency than was at that time possible with a single-phase current. 
by this invention, however, a low-frequency single-phase current can 

used to produce the same result, which is accomplished by pro- 
ding two ares or other illuminants fed from the same single-phase 
tad, one or both of them, however, being in circuit with or other- 
‘1s in operative relation to, a phase-modifying device (non-inductive 
«sistance, condenser, etc.), so that the currents differ in phase from 

e another, By thus “splitting the phase,” so to speak, the light is 

ntained’during the interval when a single arc or the like would be 
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at zero potential. The invention is applicable to any kind of electric 
lamp. In the case of the arc form, two sets of carbons can be used 
in the one globe as in a “double” lamp, or three carbons, two upper 
and one lower. 


VARIABLE SPEED FOR INDUCTION MOTORS.—A method 
of obtaining variable speed with induction motors is the subject of a 
patent granted Sept. 3 to Rene Dassy de Lignieres, of Paris, France. 
The field of the motor is so mounted as to be capable of being driven 
by an auxiliary motor. As illustrated the field is mounted on a 
sleeve around the armature shaft and is driven by a direct-current 
motor. On this sleeve are a number of collector rings connected to 
the field winding. Connections of these rings are made to a switch- 
board, and by moving an arm over corresponding contacts thereon a 
greater or less number of convolutions of the secondary coil of a 
transformer may be availed of, thus increasing or decreasing the volt- 
age applied to the motor. In addition provisions may be made for 
changing the number of the field magnetic poles. By this means the 
speed of the armature may be varied through a wide range both be- 
low and above the speed corresponding to that of a stationary field. 





AUTOMOBILE EXHIBITION.—The fourth International Au- 
tomobile, Cycle and Sports Exposition is to be held in the Grand 
Palais, Paris, Dec. 10 to 25, 1901. The condition of entry is gen- 
erally the same as was in force during the last exposition, with the 
exception that the price of space, which remains the same in the nave 
of the building, will be diminished in the less favored localities. 
There will be the following classification: Automobiles, motocycles 
and all vehicles of mechanical traction, cycles of all kinds, material 
for the construction of automobiles and cycles, tires, detached pieces, 
accessories, motors, navigation, aerostatics, miscellaneous sports and 
touring, body work for automobiles, automobile and cycle costumes, 
inventions, automobile and cycle literature and photography. The 
president of the committee of organization is M. Gustave Rives. 
Letters will reach him addressed in care of the Automobile Club of 
France, 6 place de la Concorde, Paris. The Holland Industrial Cycle 
and Automobile Association has organized an international exposi- 
tion for the month of February, 1902. It will be held at Amsterdam. 


. 





PROTECTION OF HIGH-TENSION CIRCUITS FROM 
LIGHTING.—A patent granted Sept. 17 to John F. Kelly relates to 
means for protecting alternating-current circuits from high-fre- 
quency charges, such as are due to lightning. A condenser is placed 
in series with a lightning arrester and is shunted by a choke coil, the 
latter being tuned with respect to the condenser for the normal line 
frequency. With this arrangement substantially no current of the 
normal frequency can flow from the generator to earth through either 
the condenser or the choke coil. If, however, an arc is in any way 
established across the spark-gap, for instance, by means of a high- 
frequency wave, it will be extinguished as soon as its cause is re- 
moved, for the reason that the normal frequency would not be able 
to maintain current enough across the gap to keep up the arc. On 
the other hand, high-frequency current, such as that of a lightning 
discharge, would easily find its way down the capacity branch, the 
self-induction having practically no neutralizing effect for the high 
frequency involved. 


ROTARY CONVERTER WITHOUT FIELD WINDINGS.—A 
patent issued Sept. 17 to B. G. Lamme on an application filed Jan. 20, 
1897, relates to a rotary converter having no field winding, the field 
being excited by induction from the armature. When the laminated 
field has no salient poles it is provided with deep longitudinal grooves 
or slots, which divide the circumference into sections corresponding 
to the salient poles in the usual type of converter. The field may be 
secured to the armature shaft so as to revolve with the armature. 
The advantage claimed for this type of machine is that it is inde- 
pendent of wave form and may therefore be run in connection with 
any type of alternating-current generator. It will, moreover, run 
steadily under any condition, whereas a rotary converter of the ordi- 
nary form is sensitive to line drop, adjustment of the field strength. 
etc. Several machines of this type may be run from a common set 
of bus-bars without interfering with the operation of each other in 
any way. The efficiency of such machines is stated to be high on ac- 
count of the absence of field losses, and the amount of copper em- 
ployed is only about one-fourth of that necessary in the ordinary type 
of rotary converter. 
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LETTER TO THE EDITORS. 
The Bremer Arc Lamp. 








To the Editors of Electrical World and Engineer: 

Sirs—In your issue of Aug. 17 I have read an editorial on the 
Bremer arc lamp which, I think, does not quite do justice to the in- 
vention. It might interest you to learn that for the past several 
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weeks about 50 Bremer arc lamps have been used in several pia... 
in this city and are apparently giving good satisfaction. Their |i); 
is of a yellowish color, and where ordinary arc lamps and Brew :; 
arc lamps are seen together, the light of the Bremer lamps seem: :, 
penetrate much further. The only difficulty appears to be a notic... 
ble flicker when feeding, but this I only noticed with some lam. 
while others burned very steadily. 


Bertin, GERMANY. L. F. Scwarv. 


DIGEST 


CURREPT ELECTRICAL LITERATURE. 


DYNAMOS. MOTORS AND TRANSFORMERS 

Rating and Testing of Electrical Machinery.—G. Karr.—A paper 
read before the Glasgow Internat. Eng. Congress. He shows the 
importance of exact rules for rating and testing electrical machines. 
If a tramway motor is rated to give so-and-so many horse-power, it 
means that, in the usual way of working tramways, it can give off 
that power whenever it is required. It will not be able to give the 
same power on continuous load. Moreover, if the line contains a 
moderate grade many miles long, it will require larger motors than 
a line having very stiff but short grades, yet in the former case the 
maximum horse-power required is less than in the latter. It thus 
appears that the mere statement of horse-power is not sufficient to 
decide the question, whether the motor will be suitable for service on 
a line on which this horse-power is demanded of it. Rules regard- 
ing the determination of efficiency of machines are also very desir- 
able. He gives a translation in full of the standards for rating and 
testing electrical machinery, which have been provisionally adopted 
by the association of German Electrical Engineers .at their recent 
annual meeting. (A long abstract of these rules has been given in 
the Digest). The definite adoption of these rules will not be decided 
until after they have been in use provisionally for a year or two, the 
object being to provide an opportunity for testing the rulés in prac- 
tical work and for amending or altering them, if the necessity arises, 
before final adoption. He gives some explanatory notes from which it 
appears that in framing several of the rules, the committee which 
worked them out was guided rather by considerations of expediency 
in practice, than of scientific accuracy.—Lond. Eng’ing, Elec. Eng., 
Sept. 6. 

REFERENCES. 

Compound Alternator —WooprieLp.—An_ illustrated article on 
“Compensation of alternators for circuits of varying power factors.” 
He describes a special exciter of the Gen. Elec. Co., of this country, 
compounding for all values of inductive and non-inductive loads.— 
Lond. Elec. Rev., Aug. 30. 

Theory of Alternator—Witson and Marpen.—The conclusion of 
their paper on the interpolar induction and distribution of copper in 
the armature of a Siemens 12-pole alternator (Digest, Sept. 7). The 
results are given in diagram.—Lond. Elec., Aug. 23. 

Some Alternating and Polyphase Circuit Devices—aAn illustrated 
article giving descriptions of a method of Steinmetz and Berg for 
starting induction motors on single-phase alternating-current cir- 
cuits, by introducing an auxiliary starting device which gives to the 
motor circuit the characteristic property of the monocyclic system; 
also a modification of his method, devised by Steinmetz, for use with 
small motors on high-frequency circuits; also a method of Wagner 
for driving polyphase motors from single-phase mains.—Lond. 
Elec. Rev., Aug. 23. 

Design of a 35-Light Incandescent Dynamo.—Poo._e.—An article 
with diagrams and working drawings on how to build a 35-light in- 
candescent dynamo.—Am. Elec., Sept. 

Stripped Railway Motor Armatures.—Berry—A_ short article 
dealing with the various causes of stripped armatures in railway 
work and their remedy.—Am. Elec., Sept. 


LIGHTS AND LIGHTING. 


Distribution of Light—Fisu.—An illustrated article in which he 
discusses how to hang up incandescent lamps to give the best illumi- 
nation for special purposes. An ordinary incandescent lamp, rated 
as a 16-cp lamp, distributes the equivalent of 16 candles horizontally ; 





but the same lamp, if rated by the light emitted through the end op- 
posite the base, measure much less, hence, in workshops, where onc 
wants to light the objects to be handled and where shadows are nv 
objection, he recommends suspending the lamp by means of a cori 
so that the filament is in a horizontal position —West. Elec., Sept. 14 


REFERENCES. 


Lighting of Railroad Cars.—Prascu.—The first parts of an illus- 
trated article on electric lighting of railroad cars. After a genera! 
discussion of the problem he describes in detail the following sys- 
tems: Loebbecke and O6esterreich; Electrotechnical Co., of Cann- 
stadt; Langdon; Vicarino.—Elek. Neu. Anz., July, Aug., Sept. 

Arc Lamps.—Cuester.—An article in which he gives a summary 
of the different devices for the regulation and adjustment of dii- 
ferent types of arc lamps.—The Technograph; Lond. Elec. Rev., 
Aug. 30. 

Parabolic Reflectors for Searchlights——An article describing the 
manufacture of metallic searchlight reflectors of true parabolic form. 
—Am. Elec., Sept. 

POWER. 


Electric Cranes—Runc.—The first part of an article on the elec- 
tric equipment of cranes. The choice of the system lies between 
direct and polyphase current. If a special plant is to be erected, di- 
rect current will, as a rule, commend itself if the installation is a 
small one, and three-phase current, if a large one. Direct current 
affords the advantage of enabling a storage battery to be put in 
parallel with the dynamos, so that the great variation of load on the 
generators is minimized. The adoption of three-phase current re- 
duces the capital cost of plant, increases the security of running and 
diminishes the losses of energy in the leads, especially in the case of 
a large network. The series wound direct-current motor is admir- 
ably suited,for running cranes, except in cases where the load may 
be zero, as the magnetization of the poles is then very feeble, result- 
ing in an excessive speed which may become dangerous. The shunt 
wound direct-current motor is mainly used in cases where a con- 
stant speed is required. When lowering a load, it acts as a dynamo. 
The three-phase motor is now a serious rival to the direct-current 
motor. In mechanical respects it is far superior. It has no com- 
mutator, requires but very slight attention and will operate under 
the most unafvorable circumstances. As a crane motor is subjected 
to intermittent load, its dimensions can be made smaller than for 
continuous load. He describes briefly a series-wound direct-current 
and a three-phase current crane motor of Brown, Boveri & Co— 
Lond. Elec. Rev., Sept. 6. 

Electric Power in a Railroad Shop.—A very long and well illus- 
trated description of the electric equipment of the Burlington Rail- 
road shops at Hannibal, Mo. The driving of machine tools by in- 
dividual motors has been adopted nearly throughout. The system 
used both for power and lighting is a 230-volt direct-current system 
There are three steam driven 150-kw generators, two being able to 
carry the maximum load, the third being reserve—West. Elec 


Sept. 14. 
REFERENCES. 


Steam Turbines for Driving Dynamos.—Parsons and StoNxey — 
A Glasgow Int. Eng. Congress paper in which the results are given 
of tests of quite a number of steam turbines for driving dynamo: 
more especially of the 1000-kw turbo alternators of the Elberfe!d 
central station —Lond. Eng’ing, Sept. 6. 

Canadian Power Transmission Plant.—An illustrated article 


n 
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che Chambly-Montreal high-tension two-phase transmission.—Elec. 


kev., Sept. 14. 

Electrically Operated Pumps.—Perxins.—An illustrated descrip- 
sion of several types of electrically operated centrifugal pumps.—Sc. 
Amer. Sup., Sept. 14. 

Electrically Controlled Hydraulic Elevators.—Baxter.—The first 
part of a well illustrated article. He describes the arrangement of 
-he hoisting mechanism and the electromagnetic controlling devices, 
the current being taken from direct-current incandescent lighting 
-ircuits 4m. Mach., Sept. 12. 

Pulverized Fuel—DovucGiass.—An article on the merits of pul- 
-erized fuel made from the waste from the coal mines. The author 
points out that a considerable portion of the culm piles consists of 
slate, and that most of them are in a state of internal combustion.— 


Am. Elec., Sept. 

Commercial Types of Steam Super-Heating Apparatus—Hutcu- 
iwson.—An illustrated abstract from the author’s paper on Super- 
Heated Steam, read before the Milwaukee meeting of the American 
Society of Mechanical Engineers.—Am. Elec., Sept. 

Steam Tables —Hupparv.—An article explaining some of the ap- 
plications of the steam tables found in the various hand-books, with 
numerical examples—Am. Elec., Sept. 


TRACTION. 

High-Speed Three-Phase Traction—A Glasgow Intern. Engineer. 
Congress paper by Lasche, on the high-speed three-phase railway car 
of the General Electric Co., of Berlin (see the article by the same 
author in EvecrricaL Wor_p AND Encinerr, Sept. 14). In the dis- 
cussion which followed, Preece remarked that the German Emperor 
had certainly taken a most active part in helping forward the success 
of the experimental work on the high-speed trial line in Germany, 
and his foresight would be of great assistance to the electrical pro- 
fession in Germany for years to come. When three-phase currents 
are used directly on the locomotives the plant required in the sub- 
station is much less costly and requires less space. Some 40 per cent 
in prime cost can be saved in consequence. S. P. Thomson expressed 
the opinion that the days of commutators had gone by. He was 
surprised that there were two papers to be read before the congress 
on the best way of commutating alternating currents. He believed 
that the solution was to get rid of the commutator altogether. An- 
other fact brought forward in Lasche’s paper was that a continuous 
variation of resistance would have to succeed the usual step-by-step 
method of introducing resistance into circuits. The use of liquid re- 
sistances for this purpose, when suggested years ago, had been laughed 
at, but it was now recognized by several firms as the correct thing. 
A. Siemens replied that the direct-current motor had its proper place 
as well as the three-phase motor. If large and continuous changes 
of speed were required, the direct-current motor had the advantage. 
The present main lines of railways cannot be converted to higher 
speeds even with the use of electric motors. For these higher speeds 
a straighter line would be required. E. Kolben said that the use of 
resistance when starting three-phase motors in the way described by 
Lasche, involves a great waste of energy. This waste could be re- 
duced by an arrangement which enables the winding of the motors 
to be altered. For instance, by increasing the number of poles it is 
easy to reduce the speed to one-half, and it is not a difficult matter 
to make other variations in the winding to get even Jower speeds 
without the introduction of resistance. G. Kapp said he had visited 
the car of Siemens & Halske, operated by 10,000-volt, three-phase 
motors (see the article by Reichel, BrecrricaL Woritp ANnp ENGI- 
NEER, Sept. 7). He found that any objection on the score of se- 
curity was groundless. The other objection urged against the sys- 
tem, namely, that the three-phase motors are not economical in start- 
ing or when running at slow speed, is faulty, because the object of 
a high-speed railway is to run at high speed, and the journey is run 
at an even high speed for the greater proportion of the time, and 
the short time occupied in starting up is a very small proportion of 
the total time spent in the journey. Carhart referred to a system, 
shortly to be tried in Michigan, the details of which he was unable 
to disclose owing to the patent not being completed. He would say, 
however, that the current would be collected at 11,000 volts, and that 
ingle-phase current would be used. The electric motors will not be 
‘topped when the train is pulled up.—Lond. Elec. Eng., Sept. 6. 

Electricity as a Motive Power on Railways —Carus-Witson.—A 
Glasgow Int. Eng. Congress paper on the economy of electricity as a 
motive power on railways at present driven by steam. He gives sta- 
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tistical data on the running expenses of British railways, and dis- 
cusses the case of a branch line with six trains each way per day. If 
such a line would be equipped electrically, with 24 trains each way 
per day, each of the new trains having seating accommodation equal 
to one-fourth of the original trains, he estimates that the running 
expenses would be 9.78 cents per train-mile with the electric system 
against 23.70 cents with steam. Taking into account the cost of the 
electrical generating station, with distributing system and rolling 
stock, he estimates that the total increase of traffic required to pay 
all expenses and interest would be 70 per cent.—Lond. Eng’ing. 
Sept. 6. 

Dangers from Trolley Wires and Their Prevention.—J AMIESON.— 
A long illustrated abstract of a paper, read before the Internat. En- 
gineering Congress in Glasgow. He refers to a recent accident and 
the necessity for the proper protection of trolley wires from contact 
with other overhead conductors. He describes some types of guard 
wires which have been devised for protection, and discusses the 
Board of Trade and Post Office regulations. He then speaks of 
contacts between and the breaking of guard and trolley wires, and 
the causes of such contacts. He is of the opinion that guard wires 
and their bindings should be made of silicon bronze instead of the 
usual galvanized steel. These would be stronger for the same size, 
and would not only have greater conductivity, but should withstand 
the rapid corrosive effect which grimy chemical-laden atmospheres 
have upon galvanized steel wires. He discusses several devices of 
rendering any section inoperative or “dead” as soon as possible when 
a fault occurs. One of these devices is to place an earthing switch 
in each car. In the case of the severance or disconnection of a trol- 
ley wire, or a serious downfall of overhead conductors, all that the 
driver has to do is to break the glass front of a special box and turn 
a switch, thus immediately earthing the trolley wire to the tram- 
way rails through the trolley pole and carwheels. This operation 
instantly causes an abnormal current to flow in the feeder to the 
section in which the car happens to be at the time, and consequently 
blows its safety fuse or frees its automatic switch at the station. He 
thinks this is one of the simplest and most direct methods. He 
finally remarks that there cannot be the slightest doubt that the only 
sure and safe plan is to place all non-tramway electrical conductors 
of whatever kind underground.—Lond. Elec. Rev., Elec. Eng., Sept. 
6. This paper is also discussed in a separate article in Lond. Elec. 
Rev., Sept. 6. 

The Niagara Falls, St. Catherines & Toronto Railway.—Se1xas.— 
An illustrated description. of this line,. which was formerly operated by 
steam, but now employs electricity. The closed cars are 50 ft. long. 
and are operated by four motors. The open cars have 15 benches. 
The company also operates two boats on Lake Ontario, and handles 
considerable freight. Power is obtained from Niagara Falls and 
transmitted to the sub-stations at 11,000 volts —St. R’y Jour., Sept. 
7, and Int. Ed., Sept. 

REFERENCES. 


Multiple Unit Control of Trains.—A well illustrated description of 
the Thomson-Houston system of train control which is successfully 
used on the extension of the French Western R’y into Paris, and 
which is now being tried by the Central London R’y Co.—Lond. Elec., 
Sept. 6. 

Electric Railways.—Carpew.—A reprint in full of the first of his 
Cantor lectures on electric railways, abstracts of which have been 
noticed before in the Digest.—Lond. Elec., Aug. 30. 


INSTALLATIONS. SYSTEMS AND APPLIANCES. 


Power Plant in Brazil.—An illustrated description of the tramway. 
light and power system of Sao Paulo, which has a population of 
about 262,000 people. The electrical interests are in the hands of 
certain capitalists from the United States and Canada, who made 
their investment about two years ago, and who have established a 
long-distance transmission plant to convey about 20,000 horse-power 
21 miles to Sao Paulo. The company also controls the lighting and 
tramway interests of the city. The power plant contains three tur- 
bine-driven, 1000-kw alternators, generating three-phase current of 
a frequency of 60 periods at 2300 volts. This is raised to 24,000 volts 
by transformers. There are two independent transmission lines lo- 
cated 33 ft. apart. The sub-station is near the center of the city and 
contains two motor generators of 500 kilowatts capacity, and one of 
1000 kilowatts capacity for producing direct current for the railroad 
service, as well as transformers for the lighting service. The com- 
pany has now about 26 cars, but will increase this number. These 
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cars have been run from a temporary steam station until the hy- 
draulic plant shall have been completed. This has just been accom- 
plished.—St. R’y Jour., Sept. 7, and Int. Ed., Sept. 

Combined Lighting and Traction System in Switzerland.—Bic- 
NAmi.—An illustrated article on the Alstraetten-Berneck electric rail- 
way and the electric lighting of Alstraetten in the Northeast part of 
Switzerland. There is a water power plant with a 100-hp and a 70- 
hp turbine, driving a single-phase alternator and a direct-current 
dynamo, respectively. Alternating current at 2100 volts is generated 
for lighting, the secondary being fed on a three-wire system with 
120 volts on each side, while the standard pressure of 600 volts is 
maintained for the trolley road service. There is also a reserve steam 
plant with a 50-hp engine driving an alternating and a direct-current 
generator. Upon the tramway circuit is connected a battery of 300 
cells, giving 60 ampere-hours when discharged in one hour.—Elec. 
Rev., Sept. 14. 

British Traction and Lighting Station—An illustrated description 
of the electric station of East Ham, a suburb of London. There are 
one 100-kw and three 225-kw steam-driven generators. When used 
for traction purposes they work as compound-wound generators, with 
a variation between 500 and 550 volts; when used for lighting, they 
are run as shunt-wound generators, a rheostat being provided of suf- 
ficient range to enable the voltage to be varied between the limits of 
480 and 580 volts. For the three-wire lighting mains two balances 
are provided.—Lond. Elec. Rev., Aug. 23. Another description in 
St. R’y Jour., Sept. 7, and Int. Ed., Sept. 


British Plant.—A long and well illustrated description of the Ken- 
sington and Notting Hill companies’ joint electricity supply works. 
It is interesting for two reasons—it is the first time that two of the 
companies within the Metropolitan area of London have combined to 
build a joint station, and it is for the first time in England that in a 
system of any magnitude, a synchronous motor-generator has been 
adopted for the sub-station equipment. For transmission, three- 
phase alternating currents at 5250 volts are used. For distribution, a 
three-wire direct-current system with 220 volts between the outers, 
the balancing being done by storage batteries in the sub-station.— 
Lond. Elec., Sept. 6. 

A Modern Southern Central Station—Witu.iaMs.—An illustrated 
article describing the new power house equipment of the Consoli- 
dated Electric Light & Power Company at Birmingham, Ala. The 
station supplies all of the lighting service for Birmingham, Pratt 
City, Ensley, Avondale and Woodlawn, and also supplies current 
to about 90 miles of street railway owned by the Birmingham Rail- 
way & Electric Company. The newer electric generating equipment 
comprises two G. E. railway generators of 875 kilowatts capacity, two 
G. E. 125-volt machines of 200 kilowatts capacity each, two G. E. 
125-volt generators of 100 kilowatts capacity each, one single-phase 
revolving field G. E. alternator of 215 kilowatts capacity, and three 
3rush multi-circuit arc-light dynamos, each having a capacity of 
125 lamps. The single-phase alternator delivers current at 1040 volts 
to the local primary lines. For service in the neighboring towns the 
alternating current is stepped up to 5000 volts by oil-cooled trans- 
formers, and subsequently stepped down again to 1040 volts for pri- 
mary distribution.—.4m. Elec., Sept. 


Switchboards.—W arritow.—The first part of an article on the 
design of switch gear. He discusses high tension switch gears and 
gives the following general rules. The frame of the gear must be 
incombustible as well as mechanically strong. Metal parts charged 
at high potential must be carefully insulated from the frame, and 
secured beyond reach of accidental contact by the attendants. There 
must be no connections at the rear of the board.—Lond. Elec. Rev., 
Lond. Elec., Sept. 6. 


Regulations for High-Pressure Mains —A reprint of the report of 
a special committee of the Electric Trades Section of the London 
Chamber of Commerce, in which they recommend some modifica- 
tions of the existing Board of Trade extra high pressure (i. e., over 
3000 volts) regulations. Also a reprint of the extra high-pressure 
regulations issued to the Midland Electric Corporation for Power 
Distribution and the Metropolitan Electric Supply Company.—Lond. 
Elec., Aug. 30. An editorial discussion of the above report. No limit 
should be fixed for the pressure. If it can be shown that circum- 
stances warrant the use of 15,000, 20,000 or 30,000 volts, these pres- 
sures should be allowed. It is also undesirable to limit the power 
conveyed in one main and to specify for the cable a dielectric thick- 
ness proportional to the pressure—Lond. Elec., Sept. 6. 
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British Polyphase Installation.—An illustrated description of , 
British plant for making gas heaters and stoves, which is provide: 
throughout with electric light and power, the latter being carried «, 
on the three-phase system.—Lond. Elec. Rev., Sept. 6. 


Service Plants at the Pan-American Exposition —An illustrate. 
article describing the three plants which supply the electrical pow; 
for the Pan-American Exposition at Buffalo—Am, Elec., Sept. 


WIRES, WIRING AND CONDUITS. 


Electric Strength of Insulating Materials —Baur.—An article |; 
which he develops an empirical formula summarizing measuremen:. 
made by him and others, of the potential difference at which a cab). 
when made long enough, breaks down, when the potential differenc. 
is applied between the conductors or conductor and the lead. Hi. 
law states that every dielectric, whatever its thickness may be, 1 
quires a certain potential difference to break it, and this is propor 
tional to the two-thirds power of its thickness. Or, in other word: 
this potential difference in volts is equal to the third root of th 
square of the thickness of insulation in millimeters, multiplied wit); 
a value which is constant for each insulating- material. This con 
stant which is the potential difference necessary to break a thickness 
of 1 mm. of a dielectric he calls its “electrical breaking strength.” 
The following values of electrical breaking strengths for different in 
sulating materials are given: Impregnated jute, 2200 volts; impreg 
nated calico, 2200; dry, ordinary air, 3300; vulcanized India rubber 
of good quality, 10,000; empire cloth, 12,500; full board, 19,000: 
mica, 58,000. (From the numerical data, given by him, it appear. 
that in general his formula gives values which agree with those ob 
tained from measurement, within about 5 per cent; but there are 
some isolated cases where the differences between the measured and 
celeulated values are greater, which is especially the case with full 
board. )—Lond. Elec., Sept. 6. 


ELECTRO-PHYSICS AND MAGNETISM. 


Effect of a Magnetic Field on the Resistance of Thin Metalli: 
Films.—Patterson.—Longden has shown that the resistance of thin 
metallic films deposited on glass by means of the cathode discharge 
is much greater than that calculated from the ordinary specific re- 
sistance of the metal. The present author tried the effect of a mag- 
netic field upon the resistance of such films. Using bismuth films, 
of thicknesses 0.00001 cm., 0.000006 cm., and 0.000004 cm., and fields 
of 26,200 and 27,500 gauss (lines per square centimeter), he found 
that the change of resistance in the magnetic field is a small increase 
—0.27 per cent for the thickest film, 0.01 per cent for the thinnest— 
but a very much smaller increase than that of bismuth in the form 
of wire. The change of resistance decreases with decrease in the 
thickness of the film.—Cambridge Phil. Soc. Proc., April 22; abstract- 
ed in Science Abstracts, Aug. 


REFERENCE. 


Fundamental! Principles——An elementary didactic article explain- 
ing the fundamental principles underlying electrical phenomena, and 
the three principal electrical units.—Am. Elec., Sept. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Edison Battery—Lucas.—A communication referring to a special 
point in Wade’s article, noficed in the Digest, Sept. 14. He criti- 
cizes the statement that iron cannot decompose water because the 
oxydation heat of iron is smaller than the energy required for the 
decomposition of water into oxygen and hydrogen. He says this 
argument does not hold good for the Edison battery, as it does not 
contain water, but an alkaline solution —Lond. Elec., Aug. 30. 

Wape.—A reply to this criticism which he, of course, shows to be 
wrong. The e. m. f. required for a certain process must be calcu 
lated from the formation heat of the ultimate products, and the ulti 
mate products in the present case would be hydrogen and oxygen 
formed from water.—Lond. Elec., Sept. 6. 


REFERENCES. 


Curves Showing the Charge Remaining in a Storage Battery.—' 
illustrated article showing how, if the discharge which has alread) 
taken place be known, the length of time that a certain higher or lowe: 
discharge rate may be maintained can be found in a moment by re! 
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erence to a number of curves potted to different ampere-hour dis- 
charges. —Am. Elec., Sept. 

Electric Bleaching —Tatrer.—An_ illustratted article on the 
Jeaching of vegetable fabrics by means of hypochlorites.—L’/nd. 
‘lec. Chim., June. 

Renzidine-—A summary of the work done regarding the electro- 
\\tie manufacture of benzidine—The Elec. Chem. and Met., Aug. 


UNITS. MEASUREMENTS AND INSTRUMENTS. 


Uecasurement of Small Capacities by Means of Geissler Tubes.— 
RorGMANN.—A description of the following experiment. One pole 
the induction coil R, shown in the adjoining figure, was connected 
-o earth, while the other was connected by a long, thin wire to a pla- 
tinum electrode E, inserted in a groove in a paraffin block, filled with 
.n electrolyte of high resistance. At the ends D and F of the groove 
other platinum electrodes are placed, which are connected to the 
terminals B and C of a vacuum tube. The latter becomes luminous 
as soon as the induction coil is set to work. The luminosity shows 
no trace of polarity and remains the same on reversal. If the elec- 
trode E is in the middle of the groove, and if two equal capacities 
are connected to B and C, a dark spot is seen in the middle of the 
vacuum tube, this spot being well defined and fixed in its place, 
while at both sides of the dark spot the luminosity is the same. 








DIAGRAM OF APPARATUS FOR MEASURING SMALL CAPACITIES. 


When, however, the electrode E is displaced, the dark spot in the 
vacuum tube is also displaced. The same is the case when one of 
the capacities connected to B and C is changed sod that the two capaci- 
ties are no longer equal. Upon this observation he bases a method 
of measuring a small capacity, by compensating it with a known ad- 
justable capacity. He uses for this purpose burettes filled with more 
or less mercury, with a platinum wire melted in the glass. For the 
calibration he uses the metallic globe M.—Phys. Zeit., Aug. 10; 
briefly abstracted in Lond. Elec., Sept. 6. 


REFERENCES. 


Lord Kelvin’s Electric Measuring Instruments——Mac.tean.—An 
illustrated paper, read before the Internat. Eng’ing Congress in Glas- 
gow, in which he gives a systematic review of the measuring instru- 
ments devised by Lord Kelvin. They are electrometers, electro- 
magnetic instruments for measuring currents and power, recording 
ammeters, voltmeters and wattmeters.—Lond. Elec. Rev., Sept. 6. 


/nstruments and Meters —ArMAGNAT.—An article giving brief il- 
lustrated descriptions, taken from patent specifications, of electro- 
dynamometers of the Gen. Elec. Co., of Berlin, an induction meter 
of the same company, an induction meter of Elihu Thomson, an 
electrolytic prepayment meter of Terrey and Philipps, a meter of 
Kunkelman, Francois and Lonberg for variable tariffs and a maxi- 
mum demand indicator of Halsey.—L’Eclairage Elec., Aug. 24. 


TELEGRAPHY. TELEPHONY AND SIGNALS. 


lelephone Receiver for Wireless Telegraphy.—RUHMER.—An ac- 
count of experiments with wireless telegraphy in which he found 
that coherers are not absolutely necessary for wireless telegraphy, an 
rdinary telephone answering the purpose well enough for consider- 
ible distances. He used a Righi oscillator with induction coil and 
‘urbine interrupter. One ball of the oscillator was earthed, while 
other was attached to a mast wire 82 ft. long. The receiver con- 
isted of a mast wire 16 ft. long, earthed through an ordinary tele- 
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phone. The distance was 1.2 miles. Morse signals were well re- 
ceived. It was found that the telephone answered only to the first 
of the damped oscillations proceeding from the oscillator. It is, 
therefore, desirable to increase the capacity of the oscillator as far 
as possible. It was found advantageous to insert a condenser in 
parallel with the oscillator. Regarding the receiver, it was found 
best to put a condenser in the receiving circuit, and read off the 
signals by means of a transformer. Such was the loudness obtained 
that it seems quite feasible to convey signals in this manner over 20 
miles or so. Automatic records could be obtained by telephone relay 
or by the Pollak-Virag system, and syntonism by means of Merca- 
dier mgno-telephones.—Phys. Zeit., Aug. 24; abstracted in Lond. 
Elec., Sept. 6. 

Wireless Telegraphy.—BtLonvin.—An illustrated account of experi- 
ments with wireless telegraphy made by the Marconi Internat. Ma- 
rine Communication Co. between the coasts of Provence and Corsica. 
The distance between the two stations was 109 miles. The results 
are summed up in the statement that, in spite of the evident im- 
provements which have been accomplished, there are still several 
inconveniences connected with wireless telegraphy. The communi- 
cation is not certain, as it can be disturbed by waves of atmospheric 
origin or emitted from other apparatus. Rather high vertical wires 
are required. It is very difficult, if not impossible, to obtain such 
a syntony between transmitter and receiver that the secrecy of the 
messages is assured.—L’Eclairage Elec., July 20. 


REFERENCES. 


Glasgow.—A description of the new Glasgow Corporation tele- 
phone system. There are now 1474 subscribers connected, from a 
list of 5400, and the remainder are being connected at the rate of 25 
to 30 per day.—Lond. Elec. Rev., Sept. 6. 


Efficiency of Telephone Generators —HeNry.—An article giving 
methods for the rapid and practical determination of the relative 
merits of telephone generators.—Am. Elec., Sept. 


MISCELLANEOUS. 


The Engineer and Engineering —Mansercu.—His presidential 
address to the Internat. Engineering Congress in Glasgow. Engi- 
neering doés not consist in being but in doing—the engineer can do 
things. The really great engineer is born, not made. All other 
things being equal—adaptability, soundness, efficiency—the engineer- 
ing work which costs the least money is the best; the “cash” basis is 
the real foundation upon which the engineer builds. The engineer 
“must cherish his ideals or he will sink into the routineer; but he, 
of all men, cannot afford to indulge in hobby-riding. He leaves as 
little as possible to chance, and if he is wise he will not rely upon his 
best mathematics any further than he can see them. If he starts with 
aptitude, plods on with patience, observes with insight, records with 
careful exactitude, and adopts with wisdom, in the fulness of time, 
he will find himself, almost to his surprise, in possession of judg- 
ment, and that is the glory of an engineer, fitting him for his highest 
employ as man-of-all-work to civilization.” Technical education 
for workers is very necessary—there cannot be too much of it; never- 
theless, he holds “liberty to be more precious than learning. The 
fullest freedom for the exercise of the inborn spirit of initiative, en- 
terprise and adventure is the next essential to the occurrence of this 
spirit in the individual members of a race, for the whole to make 
headway in the universal struggle for life and a leading position.” 
The backwardness of electrical engineering in Great Britain is said 
to be due to the fact that “there was no freedom in the business.” 
“The Electric Lighting Acts had the broad result of chopping up the 
business of electricity supply in this favored land into morsels re- 
duced to the parochial needs of local authorities.”—-Lond. Elec., Elec. 
Eng., Eng’ing, Sept. 6. 

Electrical Industry in Great Britain—LaNepon.—His introductory 
address to the electrical section of the Internat. Eng’ing Congress in 
Glasgow. The British manufacturer has not been able to meet the 
demand, even at home. Of some 300,000 horse-power of steam en- 
gines laid down for lighting and traction, 73,000 have been imported 
from the United States; of some 200,000 kilowatts capacity of gen- 
erators, 71,000 were derived from the same source. Two important 
factors attend successful competition in manufacture—cost and 
promptitude of delivery. They depend much upon the labor con- 
ditions, and thése are bad in Great Britain—Lond. Elec., Elec. Eng., 
Sept. 6. 

Electrical Treatment of Skin Diseases—A note on experiments 
made by Smith. A piece of pigskin was tied round the mouth of 
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an open-mouthed vessel, the bottom of which had been previously 
knocked out. A piece of blotting-paper was placed outside the skin 
external to the vessel, and the positive electrode was placed on it. 
The vessel was then filled from the bottom with Harrogate sulphur 
water and the negative electrode was put into it. Three milliamperes 
from a battery of 13 cells were turned on for half an hour, with the 
result that sulphur was deposited on the pigskin, driven right through 
it and on to the blotting paper at the positive pole. He considers that 
patients suffering from eczema do much with electrical treatment 
than by simply lying in the sulphur bath.—Lond. Elec., Aug. 30. 

Electric Furnace.—An illustrated description of a new electric fur- 
nace for the production of any variety of iron, steel or cast iron, by 
the direct treatment of ore and carbon mixed in suitable proportions, 
and the addition of reagents if necessary. The metal, which is kept 
below the electrodes, and the slag produced, can be removed by means 
of a separate hole—L’Ind. Electrochim., No. 4; abstracted in The 
Elec. Chem. and Met., Aug. 

Modern Systems for Shop Work.—Bootu.—An article in which 
he says that, in spite of American critics, the old-fashioned English 
shops are turning out good work. But there are respects in which 
the British work is wrong. It is not interchangeable, and it costs too 
much. He strongly recommends properly organized gauge working. 
—Lond. Elec. Rev., Aug. 23. 

REFERENCES. 

Paris Exposition—Reryva_.—An illustrated description of a speed 
regulator for turbines.—L’Eclairage Elec., Aug. 24. 

An illustrated description of machines exhibted by Siemens & 
Halske, of Vienna; a self-exciting 150 kilovolt-ampere, three-phase 
generator, with a power factor 0.8; the voltage at the terminals being 
270 volts, the frequency 48. The principal feature of this machine is 
that the armature winding consists of two different windings, one 
arranged in star, the other in ring, both giving identical voltages at 
the terminals, so that they may be connected together. The purpose 
of this double winding is to feed at the same time a lighting circuit 
at a pressure not over 150 volts and a power circuit not below 250 
volts. The alternator is self-exciting, a part of the current being 
commutated. The machine can also give direct current in greater 
quantity than is required for the excitation alone. A 500-kw syn- 
chronous converter of the same company transforming three-phase 
current into direct current, is also described.—L’Eclairage Elec., 
Aug. 31. 


————__- ______ __ _—_—_.@— —— 


New Books. 





Tue ExvectrromacNnet. By Townsend Wolcott, A. E. Kennelly and 
Richard Varley. Jersey City, N. J.: Richard Varley. 135 pages, 
illustrated. Price, $1. 

This little book, which has the portrait of Joseph Henry as frontis- 
piece, consists of three parts. The first part (45 pages) has been writ- 
ten by Mr. Townsend Wolcott, and is a concise elementary exposi- 
tion of the principles of magnetism and electromagnetism, with ex- 
planations how these principles may be applied to the calculation of 
magnet coils. There are no long mathematical calculations, while, 
on the other hand, brief mathematical formulas have not been 
avoided when they express concisely and exactly a physical law. The 
exposition, although giving, of course, nothing new, is of a remark- 
able clearness. 

The author of the second part (11 pages) is Dr. A. E. Kennelly. 
He deals with the “relative values of the windings of electromag- 
netic coils.” He introduces the term “coefficient of space utilization,” 
which is the ratio of the space in a winding occupied by conductor 
to the total winding space. This coefficient is of importance for two 
reasons. First, in general, a relatively small value of this coef- 
ficient is necessarily attended by an expense of some sort; second, 
in such cases where the winding space is limited, an increase of the 
value of this coefficient is as good as an increase of the conductivity 
of the conductor. Where a coil has a given internal diameter and 
interflange length, but has the external diameter left variable, the 
influence of an improvement in winding and an increase of the co- 
efficient of space-utilization does not have much effect either in 
size or in cost of the winding, unless the internal diameter is com- 
paratively small. In other words, while an increase of the co- 
efficient of space utiliziation always reduces, to some extent, the 
length of wire or size of coil or the resistance for a given number of 
turns, and, therefore, improves the coil electrically, the amount of the 
improvement depends upon the internal radius and length of the 
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coil; the smaller the internal diameter, the greater the improvemen: 
When, however, the external diameter of the coil is fixed together 
with the internal diameter and interflange length, so that the coi!- 
ing space is fixed, then the length, turns, mass and resistance of the 
winding which can be put into this space increase directly with the 
coefficient of space utilization. These statements are proven }, 
arithmetical analysis and numerical examples are added. 

The third part of the book (70 pages) has been written by M:. 
Richard Varley, and deals with “practical calculations of magne: 
coils.” He points out the importance of details and gives a sum- 
mary of “working formulas” for the calculation magnet coils, wit), 
numerical examples. Some pages containing wire tables, follow. 
He then gives the solution of 17 different problems met with in prac 
tice, such as, given bobbin and wire, to find resistance; given bobbi» 
and wire, to find turns, etc. For each problem the general arithme- 
tical formula is given and applied to a special numerical examp!|« 
A diagram showing clearly the dimensions which enter into the 
calculation, is added in each case. Everything is made so clear tha: 
it seems impossible that anybody who uses these formulas can g: 
astray in their application. Then follow nine pages of line draw 
ings, showing nearly all sizes of telegraph and telephone magne: 
bobbins. Next are four pages of logarithmic tables, and, finally, « 
“logarithmic scale” of doubtful utility is given for determining the 
squares, cubes, square roots, cube roots, and logarithms, the scale 
being of the slide-rule type. The book, as a whole, should be very 
useful to anybody who has to design magnet coils. 





Moreurs SyNcHRONES A CouRANT ALTERNATIFS. By André Blondel. 
Encyclopédie Scientifique des Aide-mémoire. Paris: Gauthier- 
Villars. 240 pages, 71 illustrations. Price, 4 francs. 

The works of Professor Blondel are always replete with instruc- 
tion, and his little volume on synchronous motors is no exception 
The book is arranged in six chapters, of which the first three chap- 
ters are devoted to the general theory of the synchronous motor, 
analytical and graphical, and the fourth chapter to a description of 
the methods of starting and to the theory of starting. This chapter 
ends with a very clear theoretical exposition of the oscillations o/ 
synchronous motors, a phenomenon now generally termed “hunt 
ing.” The fifth chapter describes experimental researches on syn- 
chronous motors, referring at length to the interesting researches of 
Bedell and Ryan on the determination of the angle of lag or lead. 
The sixth chapter deals with the synchronous motor without excita- 
tion, called the “reaction type” synchronous motor, and with the 
synchronous motor whose field is excited with alternating current: 
and running at twice the speed of synchronism, a principle discovered 
by Ferraris in 1893. A short bibliography of works and papers on 
synchronous motors is appended. 

Professor Blondel has always been an enthusiastic advocate of a 
combination of graphic with analytic methods, using, so to speak, 
the graphic method only as a magnifying glass to see with its aid 
more distinctly the meaning of a formula. In Professor Blondel’s 
book the diagram, always simple and elegant, is given alongside of 
the algebraic formula, and while the latter is used for evaluating and 
calculating, the diagrammatic representation prevents the reader from 
automatically using the formula without understanding its true 
meaning and evolution. 

Professor Blondel’s original workin the theory of parallel opera- 
tion and his investigation of the phenomena of “hunting,” given as 
early as 1892, and the correctness of which has been proved more 
recently on a practical scale in our large alternating-current sta- 
tions, has gained for his clear incisive writing the weight of great 
authority, and American engineers will find it of advantage to avail 
themselves of this book to become acquainted with Professor Blon- 
del’s methods of treating alternating-current phenomena. 





BOOKS RECEIVED. 


ENGINEERING Stupries. Part III., English Stone Arches. By Chas. 
Evan Fowler. New York: The Engineering News Publishing Com- 
pany. 16 pages, 8 illustrations. Paper cover. Price, 25 cents. 

Practica EvectricAL Rattway Hanp Boox. By Albert B. Her- 
rick. New York: Street Railway Publishing Company. 407 pages 
344 illustrations. Price, $3. 

MECHANICAL Drawinc. Written for the use of the Naval Cadets 
at the United States Naval Academy. By Lieutenant-Commander 
F. W. Bartlett, U. S. N. New York: John Wiley & Sons. 183 
pages, 132 illustrations. Price, $3. 
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Shaft Oscillator. 





By ARTHUR B. WEEKs. 


hat an automatic device designed to produce periodically an end- 
thrust to an armature is an important addition to electric machines, 

pecially to rotary converters, has been practically demonstrated. 
he present practice of electric manufacturers is to include an oscil- 
‘sor in the outfit of machines for which they are best adapted. 
One instrument will operate several machines, the number being 
ctermined by the grouping of the coils. A brief description of 

ate type of this apparatus in operation may be of interest to those 
not familiar with its construction and 
mechanism. 

The instrument illustrated in the accom- 
panying cut is fastened upon the wall, or 
upon the switchboard most convenient for 
the machines, and connection made to an 
electromagnet fastened to the commutator 
end of the dynamo frame, directly across 
the end of the armature shaft. 

It is desirable to protect the wires leading 
to the coil upon the machine frame with 
armorite, or a similar protecting device. 
When the top lever with balance weights 
upon it lowers so that the carbon tips come 
together, the circuit is completed, and the 
impulse in the electromagnets upon the ma- 
chine attracts the armature shaft. Instantly 
the magnet of the oscillator attracts its core 
piece, and a washer at a fixed distance upon 
the lower extremity of this core lifts the 
carbon-tipped lever; as it is drawn up, the 
carbons are thereby separated, opening the 
circuit. The weights allow the lever to fall 
into the position shown in the illustration. 

The core piece now begins its descent, 
very slowly, owing to a dash-pot on the os- 
cillator frame, and carries the carbon- 
tipped lever down with it, until the carbons again come in contact, 
nd the movement is repeated. 

Apparatus of this kind is in use by many of the electric concerns 
it Niagara Falls and elsewhere. They prevent uneven wear and 
the formation of grooves on a commutator, producing a glossy sur- 
face which could not be obtained in any other way. The life of the 
commutator is thus materially lengthened. The armature end play 
need not be over one-eighth of an inch. The carbon tips are seldom 
renewed, as the arc is not very severe. A hacksaw can be used to 
cut the carbons the required length, from a half-inch arc-lamp car- 
pon 

A common sight in many electric stations is their grinding and 
sandpapering outfits for apparatus for which an oscillator would be 
best adapted. The saving in commutators by their use would soon 
pay for the necessary outfit. The oscillator acts automatically, sel- 
dom requiring any attention. The instrument here illustrated is 
patented by P. M. Lincoln, electrical superintendent of the Niagara 
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‘alls Power Company. 





SHAFT OSCILLATOR. 





Electric Traction Projects in Yucatan. 





Merida, the prosperous capital of the State of Yucatan, Mexico, 
s to be connected with Progreso, its flourishing seaport, by an elec- 
traction road, all the equipment for which will be purchased in 

e United States. Vales Castillo, a prominent banker in the Yuca- 
: capital, is primarily interested in the enterprise. The road will 

* about 25 miles in length. Mr. Castillo is at present in Europe, 
t returns next month, when it is anticipated arrangements will be 
ade for placing the contracts. The scheme will be financed with 
‘ucatan capital exclusively. There are at present two steam roads 
ating between Merida and Progreso—one a narrow-gauge line 
other a broad gauge. Parties desirous of further informa- 

to the projected road might do well to see Mr. Julia Rendon, 

| manager of the Lighterage Company at Progreso. He is 

at the Hotel Chelsea, 222 West Twenty-third Street, New 

City. Mr. Rendon can also be found downtown at the offices 
Columbia Building, 29 Broadway, of Mr. Felipe G. Canton, 

the American purchasing agent of the principal Yucatan 
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railways, and who makes large exports of American machinery, in- 
cluding fair-sized lots of various electrical equipment, etc., to the 
Southern Republic. Mr. Rendon will be in New York for about ten 
days. He gave a representative of ELectricaL WorLD AND ENGINEER 
some up-to-date particulars as to other electrical enterprises in Yu- 
catan, some particulars as to which recently appeared in these 
columns. 

The Merida system will soon be an accomplished fact. Mr. Ri- 
cardo Castillo Rivas, of that city, holds the concession, and a com- 
pany of local capitalists has been formed with a capital of $500,000 
gold to construct and operate the road. Mr. Perez Galvaz, a well- 
known sisal hemp grower in that vicinity, is the president of the 
company. The mule tramways already in operation in the Yucatan 
capital are to be done away with, and a network of trolley lines, 
about 50 miles in length, will be built. As to the scheme of the 
Ferrocaroil Muelle y Almancenes del Commerco de Progreso (the 
Railroad Wharf & Warehouse Company, of Progreso), Mr. Rendon 
says that a subsidiary company is now being formed for the purpose 
of converting the present mule road, about 8 miles in length, into 
electrical motive power, and to extend considerably the lines now 
in operation. It is estimated that $150,000 will be expended in the 
Progreso electric traction project. Everything in the way of equip- 
ment will be bought in America. It is also proposed to operate 
all the machinery on the docks by electricity, and to light the town. 


$e 


Extinction of Electrical Fires. 





The peculiar nature and origin of electrical fires has often made 
them difficult to deal with and has had a correspondingly bad effect 
on rates for insurance. Quick work around a dynamo or motor, a 
switchboard or even a subway manhole will quell incipient arcs or 
flames that would soon spread; while the inflammability of all classes 
of automobiles has already become a recognized fact. In view of 
these circumstances the Monarch Fire Appliance Company, of 27 
William Street, New York City, has made a special appeal in the 
electrical and mechanical field, and has made this year an interesting 
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EXHIBIT OF “KILFYRE,’ PAN-AMERICAN EXPOSITION. 

exhibit of its “Kilfyre” tubes in the Machinery and Transportation 
Building at the Buffalo Pan-American, in charge of Mr. H. J. Doyle, 
from the New York offices. As a matter of fact the “Pan” is well 
protected by “Kilfyre,” there being in all about 300 of these ex- 
tinguishers distributed in Electricity Building, and some 50 other of 
the buildings and attractions on the grounds. It is becoming quite 
natural to see the familiar tubes hanging up in central stations, rail- 
way power houses, telephone exchanges and telegraph offices, many 
of which have already congratulated themselves on the foresight 
that led to the equipment. 
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NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—Call money closed at 4 per 
cent, time money 5!2 per cent for 60-day loans. The stock market, 
showed strength and recovered from the declines caused by the death 
of the late President. On Monday large advances were recorded, 
financial interests finding cause for renewed confidence in the an- 
nouncement that President Roosevelt would continue his predeces- 
sor’s policy and retain the old Cabinet. The settlement of the steel 
strike also had a good effect. Public speculation was, however, re- 
stricted, and inside manipulation was prominent. Weakness was 
confined principally to Amalgamated Copper, which declined early 
it the week on bear attacks in anticipation of the reduced dividend. 
There was greater strength in traction and electric stocks, the 
greater part of the declines of the past two or three weeks having 
been recovered at the close of the market on Saturday. Brooklyn 
Rapid Transit made a net gain of 6% points on sales of 39,915 shares; 
Metropolitan Street Railway made a net gain of 734 points, the sales 
for the week aggregating 20,450 shares; General Electric closed at 
263%, a net gain of 10% points, the sales amounting to 2400 shares. 
Western Union closed at 92% ex dividend, representing a net gain 
of 3%. Following are the closing quotations of Tuesday, Sept. 24: 


NEW YORK. 

E Sept. 17. Sept. 24. Sept. 17. Sept. 24. 
American Tel. & Cable.. 99 ~- General Carriage........ "Vi, . I 
American Dist. Tel...... — -- Hudson River Tel...... 120 114 
Brooklyn Rapid Transit.. 653%, 67% Illinois Elec. Veh. Trans. — % 
Commercial Cable....... — — Metropolitan Street Ry. .162%4 166% 
Electric Boat............ 18 18 N. E. Elec. Veh. Tran... — — 
Electric Boat pfd....... 45 44 N. Y. Elec. Veh. Tran... 10% 10 
Electric Lead Reduc’n... 2 2 ie By ae ees Bae sus 168 166 
Electric’ Vehicle......... 5 3% Tel. & Tel. Co. of Am... 5 6 
Electric Vehicle pfd..... 9 7 Western Union Tel..... 92% 91% 
General Electric......... 260% — 

BOSTON. 
Sept. 17. Sept. 24. Sept. 17. Sept. 24. 
Am. Tel: &: Telesis cic 0 oes 164 164 Mexican Telephone...... 2% 2% 


New England Telephone. — _ 
Westinghouse Elec...... — — 
Westinghouse Elec. pfd.. — —_ 


Cumberland Telephone... — - 
Boston Electric Light.... — — 
Erie Telephone.......... 34 38 
General Electric pfd.... — — 


PHILADELPHIA. 

_ , Sept. 17. Sept. 24. Sept. 17. Sept. 24. 
American Railways...... 40 40% Phila. Traction.....:.... 95% 95% 
Electric Storage Battery. 72* 65 Philadelphia Electric..... 5% 5% 
Elec. Storage Batt’y pfd. 72* 65 Pa. Electric Vehicle..... 4 4 
Elec. Co. of America.... 7% 7 Pa. Elec. Veh. pfd...... yy y, 

CHICAGO. 


Sept. 17. Sept. 24. Sept. 17. Sept. 24. 


Central Union Telephone. — 45 National Carbon pfd.... 84% 
Chicago Edison......... 166 170 Northwest Elev. com.... 41* 3834 
Chicago City Ry.... .203 201 Union Traction......... 16% 17% 
Chicago Telep. Co......275* ~ Union Traction pfd..... 58 58 
National Carbon...... . 197% 17% 

* Asked. 


TELEPHONE OPPOSITION.—While the telephone situation in 
the Middle States is such as to cause grave concern to Bell stock- 
holders, one of the largest holders in New England of American 
Telephone & Telegraph Company shares is quoted as saying: “I am 
not alarmed over the telephone situation or the loss of control of the 
Erie Telephone Company by the Bell people for the second time. I 
ao not believe that Mr. Morse is really in opposition to the Bell Tele- 
phone interests. He is an intimate friend of Mr. Cutler, of the New 
York Telephone Company, who was at one time proposed for the 
presidency of the entire Bell interests of this country, and he is, I 
understand, a large holder of American Telephone & Telegraph Com- 
pany shares. He was originally in the American Telephone & Tele- 
graph Company for the purpose of consolidating the telephone in- 
terests and the telegraph interests of this country, and I look to see 
Mr. Morse at work upon some such consolidation scheme very soon. 
Of course, Mr. Morse will get a good price for his Erie Telephone 
in such a consolidation, but the benefits of the consolidation of tele- 
phone and telegraph interests are tremendous. The telegraph people 
in old times used to encourage opposition companies as the best way 
of getting franchises, pole rights and modern up-to-date renewals and 
extensions. I was once told by the president of the Western Union 
Telegraph Company that I was perfectly welcome to build all the 
telegraph extensions or duplications that I wanted to put the money 
into, only to build them well, and if well built they would, in time, be 
purchased by the Western Union, not for cash, but by a few revolu- 
tions of the printing press making more certificates.” 


LIGHTING IN PHILADELPHIA.—The absorption of the kK.) 
sington Electric Light Company by the Philadelphia Electric Co; 
pany has been completed, and all the electric lighting plants of :),. 
city are now under one control. President McCall, of the ‘Philad. 
phia Company, states that almost the entire stock of the uptown c.: 
poration has been purchased. The old board of directors have place: 
their resignations in the hands of the new owners, and five ne, 
directors have been chosen, as follows: Joseph B. McCall, A, J. D. 
Camp, W. H. Johnson, W. P. Conover and J. Morton Fultz. Ti). 
deal has been in process of negotiation by Mr. McCall for a consi: 
erable time. The two companies both cover the entire northeast ter- 
ritory, and as soon as the necessary connections can be made th. 
power house of the Kensington Company will be shut down and cur 
rent supplied by the Philadelphia Company’s plant. The financing 
of the purchase of the majority stock of the Kensington Company 
has not yet been decided upon by the directors of the purchasing com. 
pany. It is considered likely that additional 4 per cent bonds will | 
issued to cover the purchase price. 


TELEPHONE OPPOSITION.—If Mr. C. W. Morse exercise: 
his option and purchases two-thirds of the capital stock of the Tele- 
phone, Telegraph & Cable Company of America he will, it is an- 
nounced, immediately arrange for the disbursement of $3,000,000 for 
the construction of a duplicate pole line between Boston and New 
York and the establishment of an exchange in the former city with 
at least 15,000 subscribers and one in the latter city with 10,000 sub- 
scribers. Already a large amount of conduit has been laid in both 
cities, and the New York ordinance makes it necessary for the Sub- 
way Company interests to provide conduit space for the Telephone, 
Telegraph & Cable Company at a rental fixed by the city, failing 
which the city has the right to build the conduits for the Telephone, 
Telegraph & Cable Company and charge the Subway Company the 
cost of construction. The Telephone, Telegraph & Cable Company 
already occupies several miles of underground conduit in New York 
City. 

NEW YORK CENTRAL.—The engineering department of New 
York Central, according to the financial sheets, is preparing plans 
for electrically equipping the suburban trains. It has been stated 
that abgut $5,000,000 might be required to depress two of the tunnel 
tracks and construct a circular track under the station. Such im- 
provements, including the purchase of electric motors and other ap- 
pliances, would cost, it is claimed, in the neighborhood of $15,000,- 
000 or $20,000,000. There is considerable reluctance on the part of 
the directors and officers to incur such an expense, especially when it 
is extremely doubtful whether the suburban business even pays ex- 
penses. This autumn will probably see these matters freely dis- 
cussed, but it is extremely improbable that any changes will be be- 
gun in the near future. 


DAMAGES AND DIVIDENDS.—In the detailed report of th: 
3rooklyn Heights Company the cost of settling damage claims an 
legal expense involved was considerably above $1,000,000. It wa: 
more than the cost of the power, more than half the amount paid out 
in wages to motormen and conductors, and is equivalent to 21% per 
cent on the capital, and 9 per cent of gross earnings. Net earnings 
of Brooklyn Rapid Transit system for the year show a trifle less than 
14 per cent on capital stock, after providing for the fixed charges 
Such a proportion is utterly abnormal, but it would be unfair to as- 
sume that the company is wholly to blame. An intelligent public 
keeps out of the way of the cars. 


DIVIDENDS.—The New York Metropolitan Street Railway 
Company has declared a quarterly dividend of 13% per cent. Ameri- 
can Telephone & Telegraph Company has declared a regular quar 
terly dividend of 1%4 per cent, payable Oct. 15. The Union Traction 
& Electric Company, of New Jersey, has declared a dividend of 1 per 
cent. The Electric Storage Battery Company, of Philadelphia, ha: 
declared a dividend of 1%4 per cent on both common and preferred 
The Westinghouse Electric & Manufacturing Company has declare‘ 
a quarterly dividend of 134 per.cent on its preferred stock, payal|: 
Oct 1. 


STORIES ABOUT WESTERN UNION.—A high official of the 
Pennsylvania Railroad Company, who stands very close to President 
Cassatt, and is thoroughly conversant with all that is going on, says: 
“There is absolutely no foundation for the rumors that the Penn- 
sylvania Railroad Company contemplates in certain events breaking 
away from the Western Union Telegraph Company. No offer has 
been made to Mr. Gould in regard to the Wabash and Wheeling 4 
Lake Erie or either of them, and none is contemplated. The Per 
sylvania has no desire to possess those roads.” 
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TRACTIONS IN GREATER NEW YORK.—The electrical out- 
‘cok of the traction systems in New York City has been discussed 
as follows the past week by the financial organs: While, as a 4 per 
-ent dividend payer, there is a tendency to regard Manhattan as 
pretty high, the general sentiment is, that in view of the practical 
certainty that the substitution of electricity for steam will mean an 
annual saving in the operation of the present number of cars of at 
least $1,000,000 per annum, equal to 2 per cent on the stock, and that 
the other improvements, to be coincident with its introduction, 
ould mean a large increase in business, the price may be expected 
9 discount possible earnings in excess of 7 per cent. Last year 
earnings were at the rate of about 5 per cent on the stock. Metro- 
politan Street Railway insiders say an advance in the stock might 
naturally be expected in view of the fact that it has been selling at 
an extremely low price. Previous to the publication of the annual 
report it had been persistently rumored that for the year ended June 
.o the dividend had not been earned, but it appears that notwith- 
standing the serious interruption to traffic caused by the reconstruc- 
tion of three of the most important lines, there was a small surplus 
after providing the full 7 per cent. Estimates of the saving to be 
effected by the substitution of elecricity for cable on the Broadway, 
Lexington Avenue and Columbus Avenue lines run from $500,000 
to $700,000 per annum, while a still greater consideration is the op- 
portunity afforded for running additional cars by reason of the 
greater speed attained. The Seventh Avenue line and the Boulevard 
lines were practically tied up during the year, but when electrically 
equipped are expected to prove among the most important owned by 
the company. The advance in Brooklyn Rapid Transit has been ac- 
companied by predictions of a large increase in business, and, in view 
of the company’s comprehensive plans to increase its facilities by the 
building of a new power house and the substitution of electricity for 
steam on the elevated lines as well as the addition of a considerable 
number of new cars, these predictions would seem to have a more 
solid foundation than at any time in the past. The company has in 
its treasury some $4,500,000 cash to meet the expense of the im- 
provements planned, a large part of which is the proceeds of the 
sale, some time ago, of treasury bonds on very favorable terms. This 
will mean hereafter a reduction in “other income” equal to the in- 
terest on these bonds, but the results derivable from the expenditure 
of the money in increasing facilities and conducing to relatively lower 
operating cost, will, it is believed, far more than counterbalance this 
loss. 

ELECTRICAL LEAD REDUCTION has been low, but it is said 
that the advance recently in Electrical Lead Reduction stock in the 
outside market is due to the large orders recently received by the 
company for litharge placed by rubber, paper and color manufactures. 
It is officially stated that orders have been sufficient to keep the com- 
pany’s plant at Niagara Falls running day and night, as well as Sun- 
days during the summer, and that business is increasing right along. 
The Electrical Lead Reduction Company is a Delaware corporation, 
with a capital stock of $2,000,000 preferred and $10,000,000 common. 
Shares are $50 par value. The products of the company are lead and 
lead compound for storage batteries and litharge made by an elec- 
trical process. The company’s plant is located at Niagara Falls, and 
is equipped with electrical machinery especially designed for the 
company. An official says that the company has about $50,000 in 
bank and no debts, owns its own factory, machinery, etc., without 
lien or encumbrance, and that the company is doing an increasing 
business at a large profit. Its factory is running both night and day. 








Commercial Intelligence. 


THE WEEK IN TRADE.—There was a good demand from job- 
bers, and heavy shipments of goods were rushed to fill these demands, 
notwithstanding the depressing influence of the McKinley funeral 
solemnities. The unfavorable feature in the commercial situation 
was the announcement of heavy frosts in the corn belt. The resump- 
tion of work in the iron mills constituted a hopeful feature of the 
week. The loss in wages to the men, as a result of the two months 
of idleness, is estimated at $10,000,000, and the gross earnings of the 
companies are said to have been reduced $15,000,000. Much of the 
latter loss will, however, be made up, as there is an immense amount 
! business offering, guaranteeing activity for months to come. The 
‘ctual gross earnings of 130 railway systems for the month of July 

mounted to $101,952,038, which is a gain of 12%4 per cent as com- 
pered with the gross earnings for July last year. The net earnings 
“how an even heavier ratio of increase, being 26 per cent on a total 
of $34,525,151. The heaviest gains in gross earnings were made on 
wg Southwestern lines, and the coal properties made the smallest, 
‘hich was .6 of 1 per cent. The business failures for the week, as 
reported by Bradstreet’s, numbered 158 as against 182 the week pre- 
‘ous, and 183 the same week last year. In the metal market copper 
"mains unchanged. Manufacturers are very busy and consumption 
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is accordingly heavy. Quotations are: Lake, 165 cents; electrolytic 
in cakes, wire bars and ingots, 1614 cents; in cathodes, 16 cents, and 
casting copper, 1574 cents. The copper production in the United 
States for August was larger than for several months past, and ex- 
ceeded that of August last year by 1500 tons. For the eight months, 
however, there was a decrease of 710 tons, or 4 per cent as compared 
with last year. 

THE COPPER SITUATION.—tThe cutting of the Amalgamated 
dividend on Friday last very quickly and very decidedly put a 
quietus on Boston’s copper share boom. The fear of a break in the 
price of copper naturally tends to liquidation, as many of the newer 
mining properties have been selling at prices based on prospective 
17-cent copper market profits. So far as the outsiders, however, are 
permitted to know the plans of the insiders, the latter do not intend 
as yet to break the price of the metal. In a large number of cases 
this year’s high prices for copper stocks were made this month. 
Since Friday's Amalgamated dividend, however, prices have faded 
away rapidly. The state of the foreign copper market is indicated by 
comparing the opening London metal cable with the closing metal 
cable of Monday of this week. The latter showed spot copper 
£05 17s. 6d., and futures £66 5s. The former showed spot copper 
£63 2s. 6d. and futures £63 10s. Thus the decline in one day amounted 
to £2 15s. in spot and nearly £3 in futures. The decline in spot in a 
week has amounted to £4 6s. 3d. What this would amount to in this 
niarket can be estimated by figuring that each decline equals 2-10c. 
per lb. The equivalent of Monday’s price of spot copper was 14.55 
cents less 344 per cent discount; say, 14c. per Ib. As we go to press 
it is down to 13.29 cents net. The drop in one day thus amounts to 
about 61c. per 100 Ibs. The selling price of the same grade of copper 
here is 16 c. The decline in the English market since the first of the 
year is, roughly, £12 per ton, or 2.4c. per lb., while the domestic 
ptice has been practically stationary. 

THE SPECULATION IN LEAD.—An expert in New York, 
who has made a careful study of the lead situation, is quoted in an 
interview in Boston as follows: “Some time ago it was announced 
that the Whitney-Ryan-Guggenheim syndicate had planned for a 
lead trust, with a capital of about $20,000,000. It now develops that 
the producers were awakened to their position by this announcement, 
and that they have since been formulating plans for an organization 
to meet the handlers of their product. Their plans are still in the 
embryo state, but they include a much closer alliance between pro- 
ducers. The ultimate object is to have the marketing of lead in the 
hands of an organization of sufficient power so that it can refuse to 
accept the offers of the selling powers, if those offers leave no mar- 
gin of profit for the producer. I have good reason for believing that 
the organization will be successfully launched. If the plans are car- 
ried through, it will mean that the lead market from now on will be 
handled with much more careful consideration of the demand and 
supply and that the market will gain to a material extent by the new 
order of affairs.” 

THE NATIONAL BATTERY COMPANY, which has recently 
removed from Cleveland to Buffalo, has commenced operations in a 
large and well-equipped factory building on Massachusetts Avenue, 
in that city. The building has been especially arranged for the 
work. Mr. Joseph Divine has become general manager of the com- 
peny, while Mr. Elmer A. Sperry is electrical engineer. Heretofore 
the company has devoted itself to producing automobile batteries, 
and while this will continue an important part of the business, it is 
the intention to branch into heavy work of all kinds. Within the 
past month it has completed a plant in the National Savings Bank 
building, Buffalo, consisting of 114 cells, with 200 amperes capacity. 
For motor vehicle work the Sperry battery is meeting with very 
good results. The National Company has just secured the services 
of Mr. Lamar Lyndon, a well-known New York electrical engineer, 
as consulting engineer. Mr. Sperry’s headquarters will still be in 
Cleveland. 


PIPING, ETC. FOR SYDNEY TRAMWAYS POWER 
HOUSE.—The Best Manufacturing Company, of Pittsburg, Pa., 
New York offices, 39-41 Cortlandt Street, recently secured one of the 
most important contracts for piping, valves ang fittings ever awarded 
an American concern for shipment abroad. he contract, which is 
said to be valued at upwards of $100,000, is being filled on the account 
of the Sydney City & Suburban Tramways, New South Wales. It 
was obtained through the General Electric Company, which secured 
the $800,000 contract for the equipment of the central generating 
station of that system. 

THE PHOENIX IRON WORKS COMPANY, of Meadville, Pa., 
has experienced such a growth of business as to necessitate the en- 
largement of facilities, and a contract has been given to the Penn 
Bridge Company, of Beaver Falls, Pa., for the structural work of a 
new boiler shop, which will more than double its present capacity. 
The new shop will be equipped with the most approved modern ma- 
chinery. It is also building an addition to the foundry, and the 
capacity of the engine department is also to be increased. 
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EXPORTS OF ELECTRICAL MATERIAL AND MA- 
CHINERY.—The following are the exports of electrical material 
from the port of New York for the week ended Sept. 11: Ant- 
werp—35 packages, $1,930. Argentine Republic, 43 packages, 
$1,840. Amsterdam—3 cases, $144. British Guiana—1 _ pack- 
age, $45; 2 packages, $63. Brazil—35 packages, $961; 2 cases, 
$300. Barcelona—z2 cases, $230. British Australia—1 package, $450. 
Bremen—1 case, $82. British Possessions in Africa—18 cases, $1,750. 
Berlin—2 cases, $105. Budapest—1 case, $21. British West Indies— 
61 cases, $7,361. Cuba—43 cases, $631. Copenhagen—7 cases, $540. 
Chili—1 case, $540. Cork—1 case, $10. Danish West Indies—2 cases, 
$10. Dutch West Indies—8 cases, $104. Glasgow—18 cases, $626; 1 
case, $60. Genoa—8 cases, $195. Hamburg—g packages, $6,742; 33 
cases, $3,103. Havre—1g packages, $1,335; 5 packages, $52. London 
—378 packages, $10,370. Liverpool—86 packages, $16,052. Leeds—2 
packages, $55. Milan—8 packages, $225. Manchester—64 packages, 
$3,600. Mexico—sg packages, $5,335. Newcastle—8 cases, $1,400. 
Naples—1 package, $100. Peru—52 packages, $1,754. Southampton 
—3 cases, $123. U.S. Colombia—z24 cases, $329. Uruguay—z2s5 bales, 

702. Following are the exports of like goods for the week ended 
Sept. 18: Antwerp—42 packages, $2,864. Amsterdam—1 package, 
$10. Argentine Republic—42 packages, $19,944; 27 packages, $1,044. 
British Australia—8 packages, $314; 2 packages, $190; 1 box, $83. 
British Possessions in Africa—2 cases, $145. Brazil—o cases, $696; 
15 packages, $328. British East Indies—14 packages, $1,171; 983 
packages, $111,637. Bremen—1 case, $81. Belfast—3 packages, $418. 
Barcelona—47 cases, $2,500. British West Indies—24 packages, $131. 
Cuba—352 cases, $2,924; 4 cases, $167; 14 cases, $1,456. Cadiz—s5 
cases, $290. Central America—23 packages, $844. Ecuador—45 
packages, $3,375. Glasgow—1 case, $50; 9 cases, $868. Genoa—3 
cases, $11. Helsingfors—1 case, $75. Hayti—31 cases, $49. Havre— 
3 packages, $85; 2 cases, $40. Hamburg—1 package, $45; 44 cases, 
$1,690. Liverpool— 41 cases, $3,259; 31 cases, $867. London—78 cases, 
$2,032; 86 cases, $4,270. Madrid—12 cases, $650. Mexico—3I cases, 
$804; 2 cases, $40. Manchester—8 cases, $246; 12 cases, $2,060. New- 
castle—1 case, $50; 6 cases, $200. Nice—7 cases, $300. Nova Scotia 
—1I2 cases, $720. Peru—28 cases, $1,552; 15 cases, $995. Preston— 
2 cases, $415. Portsmouth—1 case, $12. Rotterdam—1 package, $45; 
2 cases, $15. Sheffield—13 cases, $1,100. Southampton—3 packages, 
$195; 12 cases, $1,700. San Domingo—42 cases, $624; 2 cases, $99. 
Trieste—2 cases, $45. U. S. Colombia—1 case, $10. Vienna—4 pack- 
ages, $125. Venezuela—180 packages, $1,342. 


KILBOURNE & JACOBS’ NEW EQUIPMENT.—A great many 
improvements are projected at the Kilbourne & Jacobs Manpfacturing 
Company’s plant, Columbus, Ohio, which, when completed, will, in 
addition to increasing the capacity of the works and facilitating the 
output, constitute one of the most modern installations of mechanical 
and electrical machinery in the country. A new power and engine 
house is to be constructed at a central point in the plant, conveniently 
situated with respect to the handling of coal and ashes, and in this 
new building, which is to be of brick, steel and slate construction, are 
to be located the new engine and dynamos, which will generate the 
power that will be required in the several departments. The steam en- 
gines throughout the plant will be replaced by motors. The engines 
will be of the tandem compound type, and will be direct connected to 
the generators. The two General Electric dynamos will be specially 
designed, of 200 kilowatts capacity each. They will generate three- 
phase, 60-cycle alternating current at 240 volts. This will be the first 
installation of alternating-current electrical apparatus for power pur- 
poses in Columbus, and one of the first in the State. The current will 
be used for arc and incandescent lighting, in addition to furnishing 
power for driving the individual motors in the several departments, 
and a new design of electrical welding apparatus will be installed, 
which can only be operated with alternating current. The engines are 
being specially designed, with extra heavy flywheels, in order to meet 
the running requirements of the generators, which will operate in 
parallel. 


BUCKEYE ENGINE ORDERS.—The Buckeye Engine Com- 
pany, of Salem, Ohio, reports receipt of a number of fair-sized orders 
for its engines. The Waldrich Bleachery, of Delawanna, N. J., has 
contracted for one 700-hp cross compound engine and a 200 tandem 
engine, which are to be direct connected to Westinghouse generators 
of 400 kilowatts and 120 kilowatts, respectively. The equipment 
will be utilized for operating motors and for lighting purposes in 
the New Jersey works. A similar set of Buckeye engines is to be 
installed in the extension to the Bergen, N. J., plant of the Crucible 
Steel Company. Westinghouse generators and Babcock & Wilcox 
boilers will also be furnished. The Hoboken (N. J.) Land & Im- 
provement Company has requisitioned for simple engines of 125 
horse-power and 60 horse-power. The former machine is to be di- 
rect connected to a Westinghouse generator of 100 kilowatts, while 
the latter engine is to be direct connected to a Lundell dynamo. Other 
3uckeye orders recently secured include one for two 200-hp simple 
engines for installation in the Ravenswood, L. I.. plant of the Con- 
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solidated Gas Company. These orders were secured through M; 
Paul Bigelow, the New York representative of the Buckeye engin: 
39 Cortlandt Street. ’ 

EQUIPMENT CONTRACTS FOR DE LAMAR COPPER Ri»: 
FINING WORKS.—The principal awards for equipment to 5, 
installed in the De Lamar Copper Refining Works at Sawyers, N. J , 
have just been determined on. The Crocker-Wheeler Company ha; 
secured the order for generators, etc. Hooven, Owens Rentsch!e; 
Company, of New York City, has obtained the order for engines, 
which will be of Hamilton-Corliss build. Aultman & Taylor are « 
furnish B. & W. boiler equipment. Westinghouse, Church, Kerr & Co 
have an order for Roney automatic stokers. Manning, Maxwell! & 
Moore have secured the order for electric traveling cranes, which 
will be turned out by the Shaw Electric Crane Company, Muskegon, 
Mich. The contracts for the structural material required in the 
buildings, etc., have been allotted to the American Bridge Company 
and Milliken Brothers, of New York City. There are some smaller 
contracts yet to be placed. The New York offices of the company 
are at 60 Cedar Street. 

THE STERLING ELECTRIC COMPANY, of Lafayette, Ind. 
is completing a number of new switchboards, among them being one 
of 300 drops for the Farm & City Telephone Company, Clinton, II. ; 
200 drops for Coon Bros., Rantoul, Ill.; 100 drops for the Lacka- 
wanna Telephone Company, Olyphant, Pa., and is adding a seventh 
section to the Johnson County Telephone Company’s board at Iowa 
City, Iowa, and an eighth section for the Racine (Wis.) Company. 
The Sterling Company has also just put in new style tubular drops 
and changed the 1500 line board of the local Lafayette Telephone 
Company to the “flash light” transfer system, making one of the 
finest exchanges in the country. The “flash light” transfer system is 
also being put in for the Rock County Telephone Company, Janes- 
ville, Wis.; in fact, the company reports the greatest activity pre- 
vailing in its line of work. 

THE CITIZENS’ ELECTRIC LIGHT & POWER COMPANY, 
of Rochester, N. Y., has allotted a contract to the Bullock Electric 
Manufacturing Company for a 550-kw alternating-current motor, to 
which will be connected two 225-kw generators. The equipment will 
serve as an addition to its new plant at Rochester. The Bullock 
concern has also received an order from the Fuller Construction 
Company, of New York City, for three 75-kw generators to be in- 
stalled in the new premises at 6-8-10 Bridge Street, New York City, 
which are to be occupied by the Martime Exchange. 

THE FRANKLIN PORTABLE CRANE & HOIST COMPANY 
has recently sold four of its cranes to the Westinghouse Company, 
of Pittsburg, which is already using 50 of its cranes. It has recently 
sold to the Western Electric Company, of Chicago, two cranes; the 
Otis Elevator Company, Yonkers, one crane; James B. Clow & Sons, 
plumbers’ supplies, Newcomerstown, Ohio, one crane; the Franklin 
Air Compressor Company, two cranes, in addition to the two it has 
already. 

SPAIN WANTS AMERICAN ELECTRICAL MACHINERY. 
—The A. Andujar Company, whose New York offices are at 136-140 
Front Street, report receipt of a number of inquiries from their 
Barcelona office for various American electrical machinery, etc. They 
say that the market in Spain for such equipment has hitherto been 
controlled by Belgian and German manufacturers, but that there is 
a big demand at present made for electrical apparatus manufactured 
in the United States. 

BULLOCK GENERATORS AND MOTORS.—A portion of the 
important contract for the electrical equipment of the Pacific Coast 
Portland Cement Company’s projected plant at Vancouver, B. C., 
some reference as to which was made in our issue of last week, has 
been awarded to the Bullock Electric Manufacturing Company, of 
Cincinnati, Ohio, through its New York offices in the St. Paul Build- 
ing. The contract calls for three 750-kw generators and some 60 
motors, varying in size from 7% horse-power to 150 horse-power. 

INQUIRIES FOR ELECTRICAL EQUIPMENT FOR CHI- 
NESE DOCKS.—Bids are now being solicited in this market 
for the clectrical equipment of the docks of the Hong Kong 
& Whampo Dry Dock Company, Limited, China. It is stated that 
over $100,000 will be expended for machinery, etc. It is not ex- 
pected, however, that any decision will be arrived at for at least 
three months. 

RAILROAD SHOP MOTOR EQUIPMENT.—The Lake Shore 
Railroad has recently placed orders with the Crocker-Wheeler Com- 
pany for 70 motors, ranging from 5 to 75 horse-power, the total 
aggregating about 750 horse-power. These are intended for the ma- 
chine shop now under construction at Collingswood, Ohio, for which 
a 400-kw generator was purchased some time ago. 

NEW TELEPHONE EXCHANGES.—Plans have been filed by 
C. L. Eidlitz, architect, for two new four-story telephone exchanges 
with offices, to be built for the New York Telephone Company, at 123 
and 127 East 124th Street, and 220 and 224 West 124th Street, re- 
spectively. Each is to cost $100,000. 
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General Hews. 
THE TELEPHONE. 


PRESCOTT, ARK.—J. J. Hirst, W. B. Waller, J. C. Young, G. R. Haynie 
nd others are organizing a telephone company. . 

LOS ANGELES, CALIF.—Telephone lines are being extended to connect 
San Denis, La Verne and Lordsburg with the Pomona exchange. 

SAN FRANCISCO, CALIF.—The Pacific Telephone & Telegraph Company 
expects to open communication by telephone between California and Utah in the 








near future. 

SAN FRANCISCO, CALIF.—The suit against the Pacific Telephone Com- 
pany commenced some time ago by Tax Collector Scott in obedience to an order 
of the San Francisco Board of Supervisors, was recently dismissed by order of 
Judge Hebbard. The judge found that the Tax Collector had no power to 
institute the suit under the provisions of the new charter, also that ordinances 
not signed by the Mayor were void. The suit was wrongly instituted and the 
ity’s ratification was of no avail. The City Attorney will commence another 
suit at once in order to collect the $180,000 claimed to be due the city for 
license on slot telephones. 

ATLANTA, GA.—A petition has been filed by Paul O’Shields, through his 
attorneys, asking that a receiver be appointed for the Commercial Telephone 
Company. This action is taken on the grounds that a portion of a judgment 
gainst the company is still unpaid. 

SINCLAIR, ILL.—The telephone line is being extended south and west into 
Jacksonville. 

OHIO, ILL.—The Bureau County Independent Telephone Company has 
issued $50,000 more capital stock. 

CANTON, ILL.—The Hickory Grove Telephone Company asks the privilege 
of erecting a line along the Bernadotte and Macomb road in Bernadotte Town- 


MAHOMET, ILL.—Coon Bros., of Rantoul, are arranging to build a tele- 

ione exchange at this place. 

ROCK ISLAND, ILL.—The franchise ordinance of the Illinois Independent 
Telephone Company was read to the Council and referred to a special com- 
mittee, 

AURORA, ILL.—H. H. Evans, of Aurora, is president of the newly organ- 
ized Whitside County Telephone Company, which has secured a twenty-year 
franchise at Sterling. 

ROCKFORD, ILL.—The charter for the new telephone company has been 
issued. George Wilson, Frank Puffer and George Miner are the incorporators 
and the capital stock is placed at $200,000. 

\VOODSTOCK, ILL.—The Woodstock Exchange & Telephone Company, 
capital stock $20,000, has been incorporated. Incorporators: Charles H. Don- 
nelly, George W. Field and David R. Joslyn. 

AURORA, ILL.—The Northwestern Telephone Company is making rapid 
progress in its work of connecting Aurora with the surrounding towns. The 
toll lines to Batavia, Elgin and Naperville are now in operation. 

ANNA, ILL.—The Southern Union Telephone Company, capital stock 
$10,000, has been incorporated, to operate a telephone, telegraph and electric 
light system. Incorporators: Thomas N. Perrine, Ed. Samson and F. W. 
Willard. 

GASTON, IND.--The Central Union Telephone Company will establish an 
exchange at this point. 

BONAPARTE, IOWA.—A telephone line between Big Mount and Bonaparte 
is being constructed. 

HAMBURG, IA.—The Bell Telephone Company is making extensive im- 
provements in its property here. 

DENISON, IA.—The new State Telephone & Telegraph Company is contem- 
plating establishing an exchange here. 

DES MOINES, IA.—Articles of incorporation have been filed by the Wa- 
verly Telephone system of Iowa; capital stock, $30,000. G. G. Bickley and 
others are the incorporators. , 

DES MOINES, IA.—The Lenox & Clearfield Telephone Company has been 
incorporated, with a capital stock of $15,000 by F. D. Tyler, J. P. Scroggs, D. 
N. Smith, Henry Baum and Shirley Baum. 

DES MOINES, IA.—The papers were filed with the Secretary of State for the 
enlargement of the Greene & Western Telephone Company, of Britt. The 
capital stock is increased to $150,000. 

SIOUX CITY, IA.—At the coming general election the citizens of Sioux 
City will very likely have a chance to vote a telephone franchise to a new 
company, which is arranging to enter into competition with the Iowa Telephone 
Company. 

DES MOINES, IA.—Judge Prouty, of the district court, rendered a de- 
“sion in which he held that the Bell Telephone Company has no right to the 
use of the streets of Des Moines. He issued the injunction asked for by the 

ty, restraining the company from the use of the streets and overruled the de- 
lurrer of the company. 

MT. OLIVET, KY.—A company has been organized here to build a telephone 

¢ to Plummer’s Landing, Licking River. A company in Nicholas County will 

‘id from Plummer’s Landing to Carlisle. It is expected that the work will 

ompleted within a few days. 

ORTLAND, MAINE.—The Dirigo Telephone Company was granted licenses 

r lines to connect Rangeley, Farmington, Livermore Falls, thence through the 

‘tral section of Western Maine down to the Portland exchange. It has in- 
ested from $30,000 to $40,000 in Portland during the past year, and will ex- 
end from $150,000 to $200,000 more in the extension and completion of its 

tem. Mr. L. A. Goudy is president and general manager of the company. 





ELECTRICAL WORLD anp ENGINEER. 521 


DETROIT, MICH.—The Valley Telephone Company has just completed its 
copper circuit, the old steel wire being replaced by copper. The line has been 
remodeled between Bay City, Saginaw and Bad Axe. 

GRAND RAPIDS, MICH.—The Michigan Telephone Company is receiving 
considerable well-deserved praise from many of its subscribers for the excellent 
and prompt news services furnished them concerning the condition of President 
McKinley. 

MUSKEGON, MICH.—At a meeting of the Board of Directors of the Citi- 
zens’ Telephone Company its affairs were reported as being in a very satis- 
factory condition, and as having about 900 instruments in use. The exchange 
at Coopersville has been absorbed by this company, which intends putting in a 
copper metallic between the two towns, and also between Eastmanville, Grand 
Haven and Grand Rapids and its home office. 

VIOLA, MINN.—The Viola Telephone Company has been incorporated, with 
a capital stock of $10,000. 

ST. PAUL, MINN.—Ground has been broken for the central exchange of 
the Twin City Telephone Company, which will be located at Eighth and Cedar 
Streets. 

ST. PAUL, MINN.—The Northwestern Telephone Exchange Company re- 
ports a net gain of 1491 subscribers since Jan. 1, making a total number of 
23,017 subscribers on Aug. 31. 

TRUMAN, MINN.—The Armstrong Telephone Exchange Company, capital 
stock $25,000, has been incorporated. Incorporators: Wm. Hoover, Clarence 
Cornell, Wm. Merrill, John Atkinson and Mark Perrin, all of Truman, and 
Rosswell Armstrong, of Nashville, Minn, ; 

SAUK CENTER, MINN.—Rural telephones are becoming the popular thing 
in Western Stearns County. The Sauk Center exchange recently began advo 
cating the use of telephones among farmers, and as a result many country ex- 
tensions have been made. Before another year nearly every farmer in this 
section will have an instrument in his home. 

TREMONT, NEB.—The Hooper Telephone Company is contemplating the 
building of a line west of Hooper so as to connect with the lines of the Farmers’ 
Telephone Company at Ridgeley. 

RALEIGH, N. C.—The Interstate Telephone Company will install a new 
switchboard and exchange. Chas. P. Platt, of the Kellogg Switchboard & Sup- 
ply Company, of Chicago, has arrived in the city to install the new apparatus. 
The new switchboard is of the central energy type. 

NEWARK, N. J.—The Freehold Township Committee has granted the Inter- 
state Telephone Company a franchise to pass through Freehold township. 

TRENTON, N. J.—An order was made by Chancellor Magie on Sept. 17 
directing that all the property of the Home Telephone Company of Trenton 
should be sold by Rutherford Coleman, as special master in the Court of Chan- 
cery, in the foreclosure proceedings instituted by the Morton Trust Company 
of New York. The trust company holds as trustee 300 five-hundred-dollar 
bonds of the telephone company, now a part of the State Telephone Company, 
which will be the purchaser under the proceedings. 

HERKIMER, N. Y.—The Interstate Telephone Company, the main office 
of which is in Little Falls, has given a mortgage in the sum of $75,000 to the 
Utica Trust & Deposit Company. 

ELMIRA, N. Y.—The United Telephone & Telegraph Company of Pennsyl- 
vania is making arrangements to extend its long-distance lines from Williams- 
port to Elmira and to connect at that point with the southern New York State 
through lines of the Inter-Ocean Company. This connection will put New 
York State into direct communication with the entire central portion of Penn- 
sylvania. 

BATH, N. Y.—This town will soon have telephone connections with the out- 
side world through the long-distance service of the Inter-Ocean Company, 
which will give Bath a through line into Rochester, and from Rochester 
connections can be made with all the important towns in central New York as 
far east as Utica. Long-distance connections will also be made with Naples 
through the same toll service. 

BELMONT, N. Y.—The officers of the Belmont Telephone Company have 
decided to remodel their plant by putting in an entirely new equipment. They 
anticipate a large increase in their list of subscribers, and expect soon to have 
in the neighborhood of 200 telephones in operation. There is a movement on 
foot for the extension of the long-distance service of the Inter-Ocean Telephone 
& Telegraph Company from Belmont into northern Pennsylvania, giving con- 
nections with the important towns in that section, including Coudersport, War- 
ren, Smethport, Meadville, Wellsboro, Towanda and Montrose. 


LAKEVIEW, OHIO.—The Lakeview Telephone Company, of Logan County, 
has opened its new exchange. 

COLUMBUS, OHIO.—The Cridersville Telephone Company, of Auglaize 
County, has been incorporated, with a capital stock of $5,000. 

NEW LEXINGTON, OHIO.—The Bell Telephone Company has been granted 
a franchise in this place and will establish an exchange in the near future. 

SPRINGFIELD, OHIO.—The Springfield Home Telephone Company has 
commenced work in the construction of its local system. The company is com- 
posed of Cleveland people. 

NORWALK, OHIO.—A meeting of the directors of the Huron County Tele- 
phone Company was held, and it was decided to build a line from Chicago 
Junction to Celeryville, two miles distant. 

CIRCLEVILLE, OHIO.—The Circleville Citizen’s Telephone Company has 
started operations, and fifty subscribers have been connected. A number of 
others will be connected as soon as material is received. 

HAMILTON, OHIO.—The City and Suburban Telegraph Association (Bell) 
is preparing to make extensive improvements in the Hamilton exchange which 
will enable the company to serve about 1500 subscribers at this point. 

MANSFIELD, OHIO.—The Mansfield~Home Telephone Company is rapidly 
installing its exchange, and it is expected that the system will be in full operation 
by Dec. 1. Over 500 houses have been wired and about 500 more have sub- 
scribed for the service and are to be connected at once. The new board is of 
the American Electric multiple central energy type. 
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CIRCLEVILLE, OHIO.—The Union Telephone Company has acquired the 
rights, franchises and lines of the United States Hunnings Telephone Company 
operating in Perry County, and will build lines from Circleville to Corning to 
connect with the other system which reaches all the important villages and towns 
in Perry County. 

AKRON, OHIO.—C. F. Ames, of Akron, will manufacture a recently in- 
vented device for use in connection with telephone transmitters. It consists 
ef a hard rubber tube so corrugated that it tends to overcome the imperfec- 
tions sometimes noticed in talking over a telephone. It is claimed that it neu- 
tralizes any echo. 

SANDUSKY, OHIO.—The Bloomingville Telephone Association was organ- 
ized, with the election of the following officers: President, A. H. Prout; Vice- 
President, H. V. Ramsdell; Secretary Treasurer, John N. Ramsdell; Assistant 
Secretary, Miss E. Worthington; Manager, M. T. Love; Executive Committee, 
Hon. M. J. Love, S. C. Prout and H. F. Byington. 

CLEVELAND, OHIO.—J. B. Ware, general manager of the People’s Tele- 
phone Company of Detroit, and of the Home Company at Jackson, Mich., was 
in the city recently, and called at the offices of the Federal Telephone Company, 
with which his companies are closely identified. He stated that they are daily 
closing a large number of contracts at both Detroit and Jackson, and he antici- 
pates that they will be giving service to fully 10,000 subscribers in the two prop- 
erties by July 1 next year. 

HAMILTON, OHIO.—The case of the City & Suburban Telegraph Associa- 
tion (Bell) vs. the Hamilton, Hughes & Monroe Telephone Company, et al., and 
the Butler County Telephone Company, has been dismissed at the plaintiff's 
costs and the injunction against it dismissed. The action was brought to pre- 
vent the two independent companies from making extensions and incidentally 
to prevent the United States Telephone Company from building independent 
long-distance wires into Cincinnati and Hamilton. 


CLEVELAND, OHIO.—Theodore Thorward, of Ft. Wayne, Ind., is in corre- 
spondence with local people relative to establishing an independent telephone 
exchange at Logansport, Ind. The city has a population of 20,000 and has no 
ifidependent exchange, the independent company having sold out to the Bell 
people some years ago. It appears the Bell franchise expires on Jan. 1, and 
there is an excellent opening for a new company. The new company proposes 
to give service for $18 and $30, and on five-year contracts for $15 and $25. 


CLEVELAND, OHIO.—The Inter-Ocean Telephone & Telegraph Company, 
of Cleveland, which is building long-distance lines in New York State, has made 
arrangements to furnish long-distance service to the Salamanca Telephone & 
Telegraph Company, Salamanca, N. Y., by building a line from Little Valley. 
Lines are being built to the towns of Bath and Naples, giving connection to ex- 
changes in these places. It is stated that the Inter-Ocean lines are to be ex- 
tended from Belmont into Northern Pennsylvania, giving connections with 
Coudersville, Warren, Smithport, Meadville, Wellsboro, Towanda, Montrose and 
other towns in that section. Connection is to be made at Elmira, N. Y., with 
the lines of the United Telephone & Telegraph Company, which operates in Cen- 
tral Pennsylvania. 

ANNVILLE, PA.—The United Telephone & Telegraph Company will extend 
its services to Jonestown and Suedburg. 

DOYLESTOWN, PA.—The Delaware & Atlantic Telephone Company has ex- 
tended its line in Bucks County from Richboro to Jacksonville, and from Johns 
ville to Davisville and Southampton. 

BRADFORD, PA.—Local capitalists of this city have just organized the 
Bradford Telephone Company to build exchanges and operate toll lines through 
this county, and to connect at Athens with the long-distance service of south- 
ern New York. It is the intention of the promoters of the Bradford Company 
to extend their lines to Scranton and to connect at that point with the lines 
of the Inter-State Telephone Company operating in eastern Pennsylvania and 
New Jersey. When the company’s plans have been carried out, all important 
points in southern New York, such as Salamanca, Friendship, Belmont, Wells- 
ville, Andover, Hornellsville, Corning, Elmira, Ithaca, Syracuse, Geneva, and 
others, will be in direct communication with the entire northern section of 
Pennsylvania and with Philadelphia. 

ST. GEORGES, S. C.—-The Bell Telephone Company will connect its lines 
with this place within a very few days, the town having agreed to certain stipu- 
lations made by the company. 

ANDERSON, S. C.—George R. Dodd has patented a device for hoisting tele- 
graph and telephone poles. The apparatus enables one or two men to handle 
and place in position the heaviest poles in a short time. A company has been 
organized to manufacture the device. M. M. Mattison is president and R. E. 
Burriss, secretary and treasurer. 

CHAMBERLAIN, S&S. D.—A telephone line will be constructed from Pierre to 
the Black Hills this fall. 

FLANDREAU, S. D.—The Flandreau telephone system is being enlarged 
and improved. The old switchboard has been replaced by one with a capacity 
of 125 lines. The business has increased to such an extent that a regular oper- 
ator will soon be employed. 

EL PASO, TEX.—The Texas Telegraph Company, capital stock $3,000, has 
been incorporated by William H. Baker, Edward C. Platt and Chas. P. Bruch. 

SALT LAKE CITY, UTAH.—The Rocky Mountain Bell Telephone Com- 
pany will extend its lines to Los Angeles via the Oregon Short Line new road, 
as fast as the road is built. It is announced that the line building to Beaver 
will be extended to Frisco and Milford, both on the line of the new road, and 
connecting the rich mineral belt with Salt Lake. A new line has been author- 
ized from Ogden west to Hooper and Syracuse and a line from Logan to 
Medon and Cache Junction is under contemplation. The new Logan exchange 
is nearing completion and one hundred new telephones have been added to the 
system in that city. From Milford the line will build over the Short Line 
survey and follow the same route into Los Angeles. The Western Union Tele- 
graph Company will likewise follow the road. This work will be done imme- 
liately, as the telegraph company has to provide telegraph service for the Short 


Line as well as for itself. The completion of the two lines will have a decided 
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bearing on the development of Salt Lake and Los Angeles and the vast a,.., 
lying between the two large cities. 

RICHMOND, VA.—The Board of Aldermen hag passed the Bell Telep),.,. 
Company’s ordinance after amending it, fixing the maximum rate for the en:j-. 
term of the franchise instead of for ten years, and further providing that ;,, 
rate shall be no higher than in any other city of the United States hayj,, 
approximately the population of Richmond. The Mayor of the city, however. j. 
quoted as saying that he will not sign the franchise if it is presented to him. 

ELKHORN, WIS.—The Wisconsin Telephone Company has asked for a fr.) 
chise in this city. 

RACINE, WIS.—Plans are on foot to organize a farmers’ telephone c5; 
pany to cover this section. 


ee als 


ELECTRIC LIGHT AND POWER. 





SAN FRANCISCO, CALIF.—The Department of the Interior, Office 5; 
Indian Affairs, has advertised for bids for sealed proposals for three brick bui! 
ings and an extension of the electric light and steam heating systems of ¢)), 
Indian School, Chemawa, Oregon. 

SAN FRANCISCO, CALIF.—The California Central Gas & Electric Con 
pany has been granted by the Supervisors of Marin County a twenty-year fran. 
chise to erect poles and wires on the roads and highways of the county. Th. 
company is required to supply light and power within six months. The com 
pany has purchased the plant of the San Rafael Gas & Electric Company, and 
will distribute current obtained from the long-distance transmission lines of th. 
Bay Counties Power Company throughout that local system. The electric raj! 
way projected from Sausalito to San Rafael will be operated from the same 
source of power when completed. 

SAN FRANCISCO, CALIF.—The San Francisco Board of Supervisors has 
passed an ordinance providing regulations for the installing and operating of 
electric wires and appliances in the buildings of the city. It is required that 
every corporation or person engaged in the business of wiring, etc., shall register 
at the office of the Department of Electricity and obtain a certificate of regis. 
tration for one year. Copies of the plans and specifications for all electrical 
work must be placed on file and must be approved by the chief of the Depart- 
ment of Electricity before work can be commenced. The failure to make repairs 
or alterations ordered by the Department officials will result in a thirty-day sus. 
pension of the person’s certificate. Any persons failing to comply with the 
provisions of this order will be fined not more than $100. Every corporation 
or individual taking out a certificate of registration is required to give a bond 
in the sum of $500. 

NEW HAVEN, CONN.—Contracts for the electrical display at the Yale 
bi-centennial have been given out. A New York firm will light Phelps Gate- 
way, in College Street, which will be the central point in the illumination scheme 
A local firm is to illuminate Vanderbilt Hall and the amphitheatre which is to be 
erected for the outdoor festivities. 

DOVER, DEL.—A certificate of incorporation was filed here for the Washi- 
ington Water, Light, Heat & Power Company, of Ohio; capital, $500,000. 

ALTAMONT, ILL.—The city has awarded the contract to build an electric 
light plant to T. C. Reed, of Chicago, the cost not to exceed $12,875. 

ALTON, ILL.—A new electric motor to operate some of the machinery in 
the factory of the Illinois Box Company was connected up a few days ago and 
is in working order. [Electricity will ‘to a large extent supersede steam as 
operative power at the box factory. 

GRAND RAPIDS, MICH.—The Edison Light Company is now installing « 
large new marble switchboard in its central station. All overhead bus-bars ar 
to be done away with, and all old-fashioned instruments to be replaced by mo 
ern ones—in fact, the company intends making its plant an up-to-date on: 
It is seriously contemplating installing one 240-volt generator on its three-wi: 
system, doing away with two 120-volt machines for the same purpose. 

GRAND RAPIDS, MICH.—The “Himoid,” an annual fall festival, has bee: 
decided upon. The name is derived from the first letter of the words, His 
tory, Industry, Music, Old Indian Days. It is understood the electrical feature: 
will be something extraordinary, and that many surprises are to be “sprung” in 
the way of displays. The local street railway company, being generally a prom 
inent patron of such affairs, will be looked. to for its share of novelties, and its 
manager, Mr. Johnson, having had a wide experience in such matters, has been 
chosen chairman of the Illumination Committee. 

ST. LOUIS, MO.—The Citizen’s Electric Light & Power Company filed with 
the Board of Public Improvements Sept. 13 an application to lay a conduit 
from the river to Vandeventer Avenue, following Franklin Avenue and th« 
Suburban railroad right of way for the greater part of the distance. Plans for 
the work were forwarded with the application. 


OMAHA, NEB.—The Burwell Canal & Power Company has filed articles 
of incorporation with the County Clerk. The capital stock is $400,000 and t! 
directors are George W. Hobbler, Charles W. Lyman and Alfred Millard. 


CHARLOTTE, N. C.—Dr. W. Gill Wylie, of New York, who is developin: 
a water--power near Rock Hill, S. C., states that 4000 horse-power will be d: 
veloped by Jan. 1, unless bad weather causes great delay. Only that part of t 
power that is not contracted for in South Carolina will be brought to Charlotte 


CHARLOTTE, N. C.—At a meeting of the Chamber of Commerce a report 
was submitted on electrical development. The committee reported that the Wh" 
ney Reduction Company writes that it has bought twelve miles of the Yadki: 
River, about forty miles distant, and that it expects to install a plant that 
develop 40,000 horse-power in the dry season. Ten thousand horse-power, it ': 
stated, will be brought to Charlotte. It is estimated that the plant will be co 
pleted in eighteen months. 

MASSILLON, OHIO.—The city lighting plant broke down one night recent 
and the town was in darkness séveral nights while repairs were being mad 
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YOUNGSTOWN, OHIO.—It is stated that the Penhale-Devitt syndicate, 
hich has purchased numerous lighting and railway properties in this section, 
er: decided not to purchase the Greenville, Pa., light, gas and water plants. 


NORWALK, OHIO.—The Pomeroy-Mandelbaum syndicate, which owns the 
Cleveland, Elyria & Western Railway, now being built into Norwalk, has bought 
at the plant and franchises of the Norwalk Gas & Electric Company, which 
erates the local lighting plant. The company has a capital of $125,000 and 
‘onded indebtedness of $110,000. It is stated that the lighting plant will be 
enlarged to provide for the new extension of the electric railway. 


PORTLAND, ORE.---A mortgage on the Portland Gas & Electric Company, 
overing all of its property, for $750,000, to the Security Savings & Trust Com- 
pany, was filed on Sept. 10. The indebtedness is represented by 750 mortgage 
honds of $1,000 each, bearing § per cent interest, and payable either at the 
rranklin Trust Company, of New York, or to the Security Savings & Trust 
Company, of Portland. The new bonds are signed by C. F. Adams, president 
of the Portland Gas & Electric Company; A. L. Mills, secretary. 


SALEM, ORE.—The Salem Light & Power Company was sold by the Sheriff 
on Sept. 7, under a decree foreclosing a mortgage owned by Allen & Lewis, F. 
H. Page and E. P. McCornack. This property was recently sold under a mort- 
zage foreclosed by the London & San Francisco Bank, and the sale was sub- 
sect to the rights acquired under the bank’s mortgage. The amount of the 
judgment for which the property was sold was about $30,000. The property was 
bid in for $10,000 by McCornack, Allen & Lewis. This sale will not affect the 
present ownership of the property, which has been acquired by the Salem Light, 
Power & Traction Company. 


PHILADELPHIA, PA.—With the final absorption of the Kensington Elec- 
tric Light Company by the Philadelphia Electric Company the complete monopo- 
lization by one concern of the electric lighting in Philadelphia, which has been 
sought for years, became an accomplished fact. The consummation of the deal 
is now confirmed by Joseph B. McCall, president of the Philadelphia Electric 
Company. The old board of directors has resigned and the following have been 
elected: Joseph B. McCall, A. J. De Camp, W. H. Johnson, W. P. Conover and 
J. Morton Fultz. Four other members of the board will be chosen in a few days. 


BENNETTSVILLE, S. C., contemplates erecting an electric light plant with 
a capacity of 40 arcs and 1000 incandescents. It is now ready to receive bids. 
Mr. Milton M. Laurin is clerk and treasurer. 


SALT LAKE CITY, UTAH.—The Utah Light & Power Company will build 
a new dam in Ogden Canyon at a cost of $200,000, to be the joint property of 
that company and nine irrigation companies of Weber County. The dam is to 
be sixty feet high and the reservoir, covering an area of about eighteen acres, 
will hold about 750,000,000 cubic feet of water. The engineering feature of 
the work is a tunnel through the shoulder of the rock jutting from the south 
into the river. This tunnel will be used to take the water from the reservoir. 
The spillway of the reservoir will also be on the south, over this shoulder of 
rock above and to the south of the tunnel. Thus the earth dam will be safe 
from the action of the water, as it is in all cases to be taken through solid 
rock. 

SEATTLE, WASH.—aAIi poles carrying electric wires in Seattle are now re- 
quired by city ordinance to be painted. The Seattle Electric Company recently 
closed contracts for painting the poles on its very extensive light, power and 
street railway lines. The poles will be uniformly painted green with black 


bases. 


THE ELECTRIC RAILWAY. 





MOBILE, ALA,.—The General Council has granted to the Consolidated Street 
Railway Companies an extension of their franchises to March 12, 1955, a term 
of about twelve years more than they previously had to run: It also granted 
them the use of a number of streets in the city, together with rights to extend 
both the Government and Dauphin Street lines. For these franchises the Con- 
solidated Street Car Company agrees to extend its line to Whistler, to expend 
$4,000 on Monroe Park and to lay sixty-pound rails, 

GAINESVILLE, GA.—The proposed electric line to Dahlonega is now said 
to be assured. D. E. Evans, owning a short horse-car line, has transferred his 
right of way to the electric company and subscribed $3,000 to the new road. 

JACKSON, GA.—-Northern capitalists have applied for a franchise to build 
an electric railway about six miles long, connecting several neighboring points. 
The parties also desire, it is stated, to install electric lights and furnish electric 
power. The company purchased a water-power on the Ocmulgee River last 
year and the power for its proposed system will be generated here. 

(NDIANAPOLIS, IND.—The Goshen Southern Traction Company has been 
incorporated; capital stock, $50,000. Directors: Louis M. Latta, Lon W. Vail, 
larles A. Wehmeyer, Martin V. Starr and Joseph A. Beane. 


GRAND RAPIDS, MICH.—The chief engineer of the Grand Rapids, Kala- 
mazoo & South Haven Traction Company has arrived, and will go over the 
route to make an inspection and some changes. Active work on the road is 
expected to begin within thirty days. 

GRAND RAPIDS, MICH.—The Grand Rapids Railway Company is now pre- 

aring to move into its new power-house in the southern part of the city. Its 

esent location in the center of town has been sold to F. Raniville. Its offices 
r the change will be located in the Tower Block, 


'/ENISON, MICH.—The power-house here of the Grand Rapids, Holland & 
Michigan Interurban Railway Company is nearly completed, and the ma- 
ery has been started for the first time. The station will not be operated 
s regular load for at least two weeks, on account of the incompleteness 
sub-station at Zeeland and Holland. What small amount of current now 
used on the Grand Rapids end is furnished through the courtesy of the 
Rapids Railway Company. 
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WILMINGTON, N. C.—The Wilmington Seacoast Railroad has been granted 
the right to lay its tracks on certain streets, provided the company furnish a 
$25,000 bond, indemnifying the city from any possible suit from the Wilming- 
ton Street Railway Company, or for violation of charter. 

HOBOKEN, N. J.—The Hudson & Bergen Traction Company was formally 
merged into the Jersey City, Hoboken & Paterson Street Railway Company, at 
a meeting of the stockholders of the former company in Hoboken, Sept. 18. 

JAMAICA, L. I.—-The Long Island Electric Railway Company will double 
track its line from Jamaica to Far Rockaway in October. The company has also 
been experimenting with an automobile stage to run between the railroad station 
and the inlet. 

YOUNGSTOWN, OHIO.—The completion of the Sharon & New Castle rail 
way has been tied up through the non-delivery of bridge material and electrical 
equipment. 

CLEVELAND, OHIO.—The receipts of the Detroit United Railways for the 
first 13 days of September were $115,810.22, a gain of $12,906.71 over the 
same period last year. 

CLEVELAND, OHIO.-—The receipts of the Rapid Railway System (Detroit 
& Port Huron Shore Line) for the first 13 days of September were $15,106.75, 
an increase of $1,242.45 over the same period last year. 

CINCINNATI, OHIO.—-The Angola, Lagrange & Goshen Electric Railway 
will in a few days begin building both ways from Montpelier Ohio. The ulti- 
mate object of the road, it is said, is to connect Toledo and Chicago. 

LIMA, OHIO.—D. J. Cable, one of the promoters of the Ft. Wayne, Van 
Wert & Lima Railway, has obtained a 50-year franchise from the County Com- 
missioners for a line on the county roads from Ft. Wayne to the Ohio State 
line. 

GARRETTSVILLE, OHIO.—-The Garrettsville Council has passed an ordi- 
nance granting a franchise through town to the Cleveland & Eastern Railway 
for its extension to Warren. Work has been started west of the town with a 
large force. 

CANTON, OHIO.—Canton parties, headed by Hon. John Monnett, are secur- 
ing right of way for an electric road to run from Canton to Canal Fulton, 
Doylestown, Wadsworth, Seville, Lodi and Medina. Connection to Cleveland 
would be given over the Cleveland & Southern, now building to Medina. 


WELLSVILLE, OHIO.—The Village Council of Wellsville has granted a 
franchise through town to a new electric railway company, the promoters of 
which are not known. It is believed, however, that it is part of the Ohio Valley 
system promoted by the Wheeling Traction Company, which is now building 
to Steubenville. 

CLEVELAND, OHIO.—The Hamilton, Eaton & Richmond Traction Com- 
pany, of Eaton, has been incorporated, with $200,000 capital stock, by J. S. 
Stewart, John J. Hall, W. D. Riddal, O. F. Dillman, L. T. Stephens, G. W. 
Rehfus and Charles Orr. It is the intention to build a road from Hamilton to 
Eaton and then to Richmond, Ind, 

COLUMBUS, OHIO.—-The Columbus, London & Springfield Railway has 
been completed from Columbus to London, and work is being pushed on the 
Springfield end of the line. As soon as this road is completed, through cars 
will be operated from Cincinnati to Columbus over the Southern Ohio and 
Dayton, Springfield & Urbana roads. 

LEAVITTSBURG, OHIO.—It is stated in Leavittsburg that the Northern 
Ohio Traction Company is inspecting the route from Ravenna to Leavittsburg 
with a view to extending the Kent-Ravenna line to that place, thus giving the 
Everett-Moore syndicate a comparatively direct line from Akron to Warren 
and Youngstown over the Cleveland & Eastern extension, now being built. 


CLEVELAND, OHIO.—The proposition to build an electric railway from 
Cleveland to South Lorain, to be known as the Cleveland & South Lorain Trac- 
tion Company is still in the field, and is making progress. The company has 
opened offices at 425 Garfield Building, and according to an official of the com- 
pany, plans are being made to commence construction work in the near future. 


HAMILTON, OHIO.—The Cincinnati & Indianapolis Traction Company has 
been incorporated in Indianapolis by J. C. Hooven, C. E. Hooven, Stanley Shaf- 
fer, C. O. Richter and C. E. Heiser, all of Hamilton, Ohio. It is stated that the 
parties interested in the new line are the same as those who own the Cincinnati, 
Lawrenceburg & Aurora Railway, a line now in operation, and it will be prac- 
tically an extension of that line from Aurora. 


LORAIN, OHIO.—-James K. Brown, of Lorain, is working on a project to 
build an electric railway from Toledo to Port Clinton closely skirting the shores 
of Lake Erie. The Toledo & Port Clinton Traction Company, composed of 
Toledo people, secured a right of way some time ago, but it is said lacked funds 
to carry out the project. It is stated that Cleveland people will be interested in 
Mr. Brown’s company. The road would be a link in a short route between 
Cleveland and Toledo. 

CLEVELAND, OHIO.—Work on the Western Ohio Railway, which is pro- 
moted by the Pomeroy-Mandelbaum syndicate, is being pushed at Lima, Wapa- 
koneta, Minister and St. Mary’s. Work is to start in the near future at Find- 
lay on the Lima-Findlay division. Contractors on the road are having great 
difficulty in securing laborers at 31.75 per day, and it is a continual struggle 
to keep the gangs intact. The road will be about 100 miles in length and a 
large portion will probably be in operation this year. 

FREMONT, OHIO.—The Sandusky County Commissioners have granted a 
franchise to the Toledo, Tiffin & Sandusky Railway Company, to occupy por- 
tions of the Fremont and Tiffin State road. The road will extend from Tiffin 
to Port Clinton, and much of the way is being built on private right of way. 
The project is known as the Bunn Company to distinguish it from the Tiffin & 
Port Clinton or Kerlin road, which closely parallels it. The franchise has been 
accepted and the company agrees to have the road in operation by Oct. 1, 1902. 


CLEVELAND, OHIO.—A newspaper report from Columbus states that the 
Columbus, Delaware & Northern Traction Company has bought out its rival, the 
Columbus, Delaware & Marion Railway. It is denied that the Cleveland com- 
pany has sold out, but that the deal is in the nature of a consolidation, and 
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Messrs. E. J. Lattimer and J. W. Holcomb, the Cleveland promoters, will con- 
tinue to be identified with the project. The combined roads have tracks nearly 
completed from Columbus to Delaware, and the Marion extension is being 
pushed. 

STEUBENVILLE, OHIO.—It is stated in Steubenville that the Steuben- 
ville, Mingo & Ohio Valley Traction Company has sold out to the Wheeling 
Traction Company, of Wheeling on a basis of $3 for every $1 invested, or 
about $500,000 for the property. The road is important to the Wheeling com- 
pany, as it forms a completing link for the line which the company is building 
from Bridgeport to Steubenville. The fact that E. W. Moore, of Cleveland, is a 
director of the Wheeling company has given rise to the report that the Everett- 
Moore syndicate is the real purchaser. This is denied by the Cleveland people. 


SANDUSKY, OHIO.—An official announcement is again made that work 
is to be renewed in the near future in the construction of the Sandusky, Belle- 
vue, Monroeville & Norwalk Railway. The road was promoted two years ago 
by Sandusky people and considerable construction work was done by the In- 
destructible Roadbed Company, of Philadelphia, which had the contract for 
building. Last year, however, the work was abandoned, and since then there 
have been repeated announcements that new capital has been interested, and the 
line would be completed. It is now claimed that cars will be placed in opera 
tion soon after Nov. 1, 

CLEVELAND, OHIO.—The Stark County Railway Company is being pro- 
moted by a Cleveland syndicate headed by Charles R. Morley and Edward 
Weiberson. The road will extend from Canton to Alliance and Sebring and 
possibly on to Salem. Nearly all of the right of way has been secured and 
construction work has been started. A contract has been placed with the 
Arbuckle-Ryan Company, of Toledo, for the construction work, and a contract 
has just been closed with the Niles Car Company of Niles, Ohio, for six large- 
sized interurban cars. It is understood that contracts for other material and 
power-house equipment are to be closed in the near future. 


CLEVELAND, OHIO.—Cars on all the interurban lines of the Everett- 
Moore syndicate, as well as those of the city lines in Cleveland, Toledo and 
Detroit, were stopped for ten minutes between 2:39 and 2:40 P. M. Thursday, 
Sept. 19 as a special mark of respect for the late President, whose funeral was 
at that time being held in Canton. During the brief pause there were many 
touching tributes to the remembrance of the martyred chief executive. On one 
car the passengers and crew joined in singing the president’s favorite hymns, 
“Nearer, My God, to Thee” and “Lead, Kindly Light.” 

CONNEAUT, OHIO.—It is stated that the men who are foremost in the 
building of the Pennsylvania & Ohio Railway and the Conneaut & Southeastern 
Railway, have under contemplation other lines. The Conneaut & Southeastern 
Railway, which is to be built to Pierpont next summer, is to be extended to 
Youngstown, opening up a section which is untouched by railways. The Penn- 
sylvania & Ohio is to be extended to the Pennsylvania State line, east, and to 
Geneva, west. A branch line is also to be built from Ashtabula to Jefferson 
during the coming year. In addition to building extensions, it is the intention 
to create a modern summer resort on the Lake Shore between Ashtabula and 
Conneaut. 

CLEVELAND, OHIO.—M. J. Mandelbaum & Company have issued stock 
to the amount of $2,000,000 for the Aurora, Elgin & Southern Railway. The 
bonds of the road to the amount of $1,700,000 were recently issued. The road 
is 72 miles in length and is made up of several short lines which were bought 
up and consolidated last year. It will connect with two other lines extending 
into. Chicago and now under construction by the same parties. Altogether it 
will form one of the finest electric systems in the country, and it is claimed 
that the new lines being built will be the finest electric roads in the world. 
They will operate on the third rail system. Trains will be run into Chicago 
over the tracks of the North Side Elevated. 

CLEVELAND, OHIO.—M. J. Mandelbaum, of M. J. Mandelbaum & Com- 
pany, and the Pomeroy-Mandelbaum syndicate, has just returned from New 
York having completed arrangements for the purchase of the Mineola, Hemp- 
stead & Freeport Railway, a road which is under construction on Long Island. 
The Cleveland Construction Company, of which Will Christy, a prominent mem- 
ber of the syndicate is president, is building the road which was originally pro- 
moted by Brooklyn people. Ten miles of road are under construction, and the 
road is to be extended to Freeport fifteen miles. The Construction Company 
has just closed contracts for a storage battery station and two 200-kw rotary 
transformers which will operate the road, power being furnished by the Roslyn 
Light & Power Company. E. Gonzenbach, formerly with the Albany & Hud- 
son Railway of Albany, N. Y., is in charge of the construction work, having 
recently become identified with the Cleveland Construction Company. 


TOLEDO, OHIO.—An important incident in the fight between the Detwiler- 
Griffin syndicate and the Yost-Bonner syndicate, both of Toledo, for a line from 
Toledo to Bryan, has occurred in the granting at Delta of a franchise per- 
mitting the first mentioned syndicate to build through town. The fight for a 
franchise through the place has been of many months’ duration, and it was 
thought to have been settled by the granting last month of a franchise to the 
Yost-Bonner syndicate. The Detwiler-Griffin people at once brought suit in the 
Probate Court to condemn Main Street in Delta, for their use, but the matter 
has been settled by the granting of the desired franchise, so that both com- 
panies now have a franchise over the same street. The Detwiler-Griffin syndi- 
cate owns the Toledo & Maumee Valley Railway which is now held under op- 
tion by the Everett-Moore syndicate of Cleveland, and it is quite probable that 
the Cleveland people are back of the project to build a line from Toledo to 
Bryan and on into Indiana. 

TOLEDO, OHIO.—On Oct. 1, the Everett-Moore syndicate will open its To- 
ledo freight and express station, which is now nearly completed. It will handle 
all the freight of the various lines of the syndicate centering in Toledo, and 
will also be utilized by the Toledo & Western Railway, an independent road. 
The building is constructed on plans similar to steam road freight stations, 
having wide platforms on two sides, one for unloading freight from wagons 
and the other for transferring it to cars which will run on tracks alongside the 
station. There will also be additional tracks where cars can stand to be loaded 
or unloaded. A similar station has just been opened in Detroit and one in 
Cleveland is under way. In the future the syndicate proposes to devote much 
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attention to the development of the express and package freight business, .,,,; 
it is the intention to turn the business over to a separate company so that good 
may be shipped to all parts of the system. Heretofore some of the roads »., 
in the system have never handled this class of Suddoiins The union frei, i; 
stations in the leading business centers will prove of. immense advantage in the 
development of the new business. 

CLEVELAND, OHIO.—A dispatch lois Detroit states that the Mich). 
corporation of the Everett-Moore syndicate will be known as the Detroit |). 
trict Railway Company. It is stated that at a meeting of the officers of 
Detroit United Railways, held a few days since, this name was decided ,,.,., 
It is claimed that the Detroit, Ypsilanti, Ann Arbor & Jackson Railway, the o..), 
interurban running into Detroit at present outside the fold of the syndic. 
will shortly be taken into the big corporation, and that J. D. Hawks, at presen; 
head of the company, will be continued as manager of the road. Mr. Everet: |. 
at present making an inspection of the Michigan properties, and it is stated +),, 
before he leaves the city, the formal transfer of the lines on the Canadian 
of the Detroit River will take place. Mr. Everett is quoted as saying that sto-}, 
in the Detroit United is rapidly being deposited for exchange for the bond 
of the new Michigan corporation, and that the latter will be ready to form jy, 
about thirty days. The above information can not be verified in Cleveland, ,. 
the heads of the syndicate are both out of the city. Mr. R. A. Harman, on 
of the leading members of the syndicate, states that he has received no info; 
mation regarding the title of the Michigan company, and is inclined to thin| 
the Detroit dispatch is unofficial. Regarding the reported consummation of {)), 
deal for the purchase of the Toledo & Maumee Valley Railway, Mr. Harma: 
stated that he had heard nothing regarding the matter and believed the a» 
nouncement premature. 

MEDIA, PA.—The extension of the Philadelphia & Delaware County trolle, 
line, which will run from Media to Aston Mills, a distance of nine miles, has 
been opened as far as the Williamson School, in Middletown Township. 

SHARON, PA.—T. C. Dupont, of Wilmington, Del., acting for a syndicate, 
has bought the controlling interest in the Johnstown, Pa., Passenger Railway 
Company. The stock owned by John B. Hoefgen, W. Horace Rose, James |’ 
Thomas and H. H. Weaver, comprising over 8000 shares, was bought by Mr. 
Dupont at $75 a share, the par value being $50. 

PHILADELPHIA, PA.—Stockholders of the Union Traction Company hei 
their annual meeting on Sept. 18. The following directors were elected 
Thomas Dolan, William L. Elkins, Alexander M. Fox, John B. Parsons, Wii! 
iam H. Shelmerdine, Alfred Smith, J. J. Sullivan, P. A. B. Widener, George D. 
Widener, George W. Elkins, Alexander Balfour and Charles O. Kruger. The 
report for the year showed: Receipts, $13,431,680.58; cost of operation and fixed 
charges, $12,570,414.14; net profit, $861,266.40. 


THE AUTOMOBILE. 


THE ST. LOUIS AUTOMOBILE MANUFACTURING, STORAGE AND 
REPAIR COMPANY, capitalized at $2,000, has been incorporated at St. Louis 
The stockholders are John J. Mielke, Edward M. Doyle, George W. Bonney and 
W. J. H. Perkins. 

THE AMERICAN ELECTRIC COMPANY, of New York City, has been 
incorporated at Albany, with a capital of $1,000,000, to manufacture a patented 
substance resembling mannite. The directors are Morris Halberger, Irving H 
Waggoner, Henry H. Whitehead, Edwin H- Potter and Amasa Lyon. 
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PERSONAL. 


MR. C. L. EDGAR, president of the Boston Edison Company, has returned 
home from Europe, after a long trip by which he has been greatly benefited in 
health. 

MR. P. M. FLETCHER, of the Western Electric Company, New York City. 
has joined the forces of W. R. Cena Company, while Mr. R. Edwards, Jr.. 
succeeds him. 

GENERAL THOMAS T. ECKERT, president of the Western Union Tele 
graph Company, has been elected a director of the Bowling Green Trust Com 
pany, of which Edwin Gould is president. 

MR. WALTER ABBOTT has resigned as treasurer of the Erie Telegraph & 
Telephone Company and the subsidiary companies, owing to pressure of othe: 
business. Mr. John Balch has been appointed treasurer in his place. Mr. A 
bott will continue as a director of the Erie system. 

PROFESSOR E. W. BEMIS, who. was invited to Cleveland last spring to 
assist in Mayor Johnson’s taxation fight against the railway companies, has beer 
appointed superintendent of the Water Works Department of that city. The 
Professor is an able man, but his electric lighting “municipal” statistics have 
been wrong to the point of absurdity. 

JUDGE J. M. WILSON, counsel for Admiral Schley in the inquiry now 
proceeding at Washington, died suddenly in that city on Sept. 24. He had 
been a leading member of Congress and had a large law practice at the na 
tional Capital. He was president of the Chesapeake & Potomac (Bell) Tele 
phone Company, and well known to a wide circle of telephone people. 

MR. S. P. GRACE has resigned his position as engineer of the Erie Tcle 
phone system to accept the office of general superintendent of the Beaumont, 
Tex., Telephone Company. Owing to the oil discoveries, Beaumont is the 
centre of great activity, and the company is going to build a modern plant of 
about 1200 numbers present capacity, central energy system, copper metallic cir- 
cuits. Mr. Grace will also cover the new oil fields thoroughly with toll lines. 
His work at Detroit is well known in the telephone industry. 

PROF, YEIJI NAKAJIMA, chief engineer of Tokio, Japan, spent several 
days in Cincinnati last week examining the operation of the lines of the Cin- 
cinnati Traction Company, giving particular attention to the double trolley sys 
tem which is in use in that city. Prof. Nakajima stated that a company had 
recently been organized in Tokio to replace the horse cars in use in that city 
with the electric system. The city insisted on the use of the double trolley sys 
tem, as a preventive of electrolysis, and Prof. Nakajima accompanied the eng 
neers of the company to make a study of the system in Cincinnati. 
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MR. FRED J. V. SKIFF, director in chief of the Field Columbian Museum 

‘Chicago, well known to many electrical and engineering people, has been ap- 
“ Director of Exhibits for the St. Louis Exposition. Mr. Skiff was 
Deputy Director-General of the Columbian Exposition, and was Director-in- 
‘hief of Metallurgy, ete., at the Paris Exposition. In recognition of his merit 
a osition work he received the cross of the Legion of Honor, a bronze 
a ‘i oan France, and a gold medal from Germany. His exhibit of American 
sa ils etc., at Paris. was one of the best things of its kind ever done. 
BUFFALO PERSONALS.—Following is a list of names of recent registry 
at the booth of the EvectricaL Worip Anp ENGINEER at the Pan-American Ex. 
sosition: Chas. Glessner, Philadelphia, Pa.; R. M. Logan, Uhrichsville, Ohio; 
E D. Wall, Evanston, Ill.; C. G. Michod, Bullock-Wagner Electric Company; 
R. W. Jones, Chatham, N. J.; Chas. Schill, St. Louis, Mo.; C. Atowier, Copen- 
nagen; E. D. Talbut, Akron, N. Y.; D. J. Jones, Youngstown, Ohio; G. C. 
Weadick, Kingman, Kan.; J. T. Lea, Pittsburg, Pa.; D. M. Montchy, Lynn, 
Mass.; M. M. Craig, Cleveland, Ohio; A. S. Heaton, New York, N. Y.; W. M. 
Tones, Buffalo, N. Y.; Clarence Bartling, Schenectady, N. Y.; Edward Clark, 
Treo Schenectady, N. Y.; Arthur Crysler, Syracuse, N. Y.; Frank E. Scovill, 
‘Austin, Tex.; A. S. Hatch, Detroit, Mich.; G. F. Macdonald, Ottawa, Canada; 
L. Simons, Charlestown, S. C.; Ford W. Jones, Utica, N. Y.; E. G. Merrill, 
Pittsfield, Mass.; F. F. Mohr, Mannheim, Germany; J. A. Pethic, Portsmouth, 
N. H.; A. C. Grantz, Moline, Ill.; Lynn McMichael, Chagrin Falls, Ohio; Wm. 
H. Williams, St. Louis, Mo.; Harry McCoy, Bogart, Ohio; W. W. S. Butler, 
Milton, Pa.; Homes Whitman, Rochester, N, Y.; C. S. Haslup, Sidney, Ohio; 
R. D. Fisher, Indianapolis, Ind.; J. H. McGill, Chicago, Ill.; M. H. Clapp, St. 
Louis, Mo.; C. F. Sweetland, Brooklyn, N. Y.; F. C. Morse, Brooklyn, N. Y.; 
J. A. Mayer, Philadelphia, Pa.; C. W. Johnson, Omaha, Neb.; G. Gray, Buffalo, 
N. Y., and L. Doonar, Minneapolis, Minn. 
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EDUCATIONAL. 





MISSISSIPPI A. AND M. COLLEGE.—The twenty-first annual catalogue 
of the Mississippi Agricultural and Mechanical College, Agricultural College 
Post Office, Miss., gives outlines of the different courses of study comprising the 
werk of that institution. There is a course in mechanic arts and electricity, in 
charge of Prof. A. J. Wiechardt, which are taught practically as well as in 
theory. 

WASHINGTON AGRICULTURAL COLLEGE.—One of the features of the 
new power-house of the Washington Agricultural College and School of Science, 
Pullman, Wash., is a special Sturtevant steam fan for producing draft on the 
induced principle for 580 horse-power of boilers. As is the case in several other 
technical schools, this mechanical draft apparatus was installed in part for the 
purposes of instruction and as a means of acquainting the students with the 
advantages of this forceful competitor of the chimney. 


ae ‘Trade Rotes. 


PHOSPHOR-BRONZE.—The Phosphor-Bronze Smelting Company, 2200 
Washington Avenue, Philadelphia, Pa., has just issued price list No. 19 of its 
wires and sheets of phosphor bronze. 

THE ELECTRIC APPLIANCE COMPANY has just placed upon the mar- 
ket a new cabinet type dry battery wall telephone, No. 36. Descriptive matter 
will be sent npon application to those who have been missed in the distribution. 








Record of Electrical Patents Qe 


682,691. METHOD OF OPERATING ELECTRIC LAMPS; Peter Cooper 





UNITED STATES PATENTS, ISSUED SEPT. 17, 1901. 
{Conducted by William A. Rosenbaum, Patent Attorney, Times Bidg., N. Y.] 
682,603. TROLLEY; F. A. Crans, Waverly, N. Y. App. filed June 18, 1901. 
Spring actuated, laterally movable, grooved rollers engage the wire on each 
side, back of the trolley wheel to prevent the latter from leaving the wire. 

682,618. ELECTRICAL STARTING AND REGULATING SWITCH; A. H. 
Hickley, Rock Ferry, England. App. filed May 6, 1901. Details, 

682,639. TROLLEY; D. J. Rosen, Brooklyn, N. Y. App. filed June 13, 1901. 
Two wheels hung in a yoke and pivoted to the trolley pole, with a counter- 
balancing weight to maintain the wheels in the same horizontal plane. 

682,642. MEANS FOR CONTROLLING ELECTRIC MOTOR VEHICLES; 
J. Sachs, Hartford, Conn. App. filed July 26, 1901. Devices for auto- 
matically varying the field strength of the motor whereby without an in- 
creased current supply from the source of electric energy any additional 
torque demanded of the motor is delivered at a decreased speed and vice 
versa. 

682,648. DRY BATTERY; H. Splitdorf, New York, N. Y. App. filed May 27, 
1901. The zinc cylinder which is usually the containing vessel, is in this 
case surrounded by an insulating sheath, which serves as the containing 
vessel and allows of the circulation of the solution around the outside of 
the zinc. 

682,661. ELECTRICAL THERMOSTAT; T. J. Zoeller, 
App. filed Dec. 14, 1900. Details. 

682,678. ELECTRIC CLOCK; R. J. Flint, Decatur, Ill. App. filed May 21, 

An electric clock in which the pendulum receives impulses from an 
electrically raised weight, the invention relating to the details whereby the 
oscillations of the pendulum are made truly isochronal. 

682,690. ELECTRIC LAMP; Peter Cooper Hewitt, of New York, N. Y. App. 
filed April 5, 1900. (See page 503.- 
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AUTOMATIC MOTOR STARTERS.—Motors starting and speed regulating 
rheostats, as manufactured by the Chicago Rheostat Company, 397 East 33d 
Street, New York, are illustrated and their principal features described in 
Bulletin No. 140. Various styles of these devices are illustrated. 


SNOW PLOWS.—Although the leaves have hardly begun to fall from the 
trees, the J. G. Brill Company, Philadelphia, Pa., is reminding electric railway 
companies that the time is fast approaching when street sprinklers will have 
to give way to snow plows and track scrapers. The August edition of the Brill 
Company’s catalogue on snow plows and track scrapers shows the different styles 
of these machines and tells what they are capable of doing, besides giving much 


‘other pertinent information. 


“LEATHERINE” is the name of a product which when properly applied to 
leather belting increases its dynamic ability as a puller and makes the belt 
absolutely weather proof. Chas. A. Schieren & Company, 45 Ferry Street, New 
York City, have the sole agency and are prepared to furnish the “Leatherine’”’ 
in five or ten gallon cans or in barrel quantities if so desired. They invite 
correspondence from users of belting who want to increase the power of their 
belts or who have trouble with belts slipping. 


RUMORS.—lIt was rumored recently among the hardware trade that the 
supply of ‘‘The Green Book of Hardware Specialties,” published by the Smith 
& Hemenway Company, New York City, had proven unequal to the demand 
and that no more were to be had. Upon being interviewed, Mr. Smith, presi- 
dent of the company, said, ‘“‘While it is true that we are out of ‘Green Books’ 
at present, our friends need have no fear, for even now we are working on a 
new and larger edition which we will have ready in a short time, when we will 
supply them to all who wish them. In the meantime we will supply them with 
the pocket edition.” 

HALL LAMPS.—The electrical trade has for so many years looked to the 
East and Middle States for its supply of electric lamps that it is refreshing to 
find a live and progressive electrical industry of this character firmly established 
in the “far West.” This enterprise is the Capital Electric Company, at. Denver, 
Col. According to a recent folder just issued, this company makes high grade 
lamps for all voltages and of all the standard candle powers. The company 
states that it is fully equipped and has every facility for turning out high grade 
goods. The filament, which is of course the main essential of a lamp, is made of 
cellulose, upon which is deposited graphitic carbon by a process which the com- 
pany claims insures the highest maintenance of candle-power. Each lamp is 
exhausted separately by the chemical process, and the candle-power is determined 
and rated by accurate standards. 


NEW TELEPHONE APPARATUS.—The Kellogg Switchboard & Supply 
Company, Chicago, has recently placed on the market a new type transmitter 
which in actual service on local and distance lines is said to be giving perfect 
satisfaction. It is designed not only to give the most powerful transmission, 
but perfect articulation, thus making it fitted for all conditions of service. The 
electrical and mechanical design has been so carefully worked out that the com- 
pany does not hesitate to give it a five-year guarantee. The company has also 
recently placed on the market a new receiver which is smaller in size and much 
lighter in weight than its former receiver. The electrical and mechanical design 
has been greatly improved. It is claimed to be a very sensitive receiver and 
will not only respond perfectly to the most powerful electrical transmission, 
such as is obtained on short central energy lines, but will also respond clearly 
to the weakest transmission of long-distance lines. The retaining core which 
conceals all metal parts, including the binding posts, is made extra strong in 
places subject to the most severe strain. 


Hewitt, of New York, N. Y. App. filed April 5, 1900. (See page 503.) 

682,692. METHOD OF MANUFACTURING ELECTRIC LAMPS; Peter 
Cooper Hewitt, of New York, N. Y. App. filed April 5, 1900. (See page 
503.) 

682,693. STARTING APPARATUS AND CIRCUIT FOR ELECTRIC 
LAMPS; Peter Cooper Hewitt, of New York, N. Y. App. filed April 5, 
1900. (See page 503.) ; 

682,694. ELECTRIC GAS OR VAPOR LAMP AND ELECTRODE THERE- 
FOR; Peter Cooper Hewitt, of New York, N. Y. App. filed April 5, 1900. 
(See page 503.) 

682,695. METHOD OF CONTROLLING GAS OR VAPOR ELECTRIC 
LAMPS; Peter Cooper Hewitt, of New York, N. Y. App. filed Jan. 2s, 
1901. (See page 503.) 

682,696. METHOD OF PRODUCING LIGHT BY ELECTRICITY; Peter 
Cooper Hewitt, of New York, N. Y. App. filed Jan. 25, 1901. (See page 
503.) 

682,697. APPARATUS FOR PRODUCING ELECTRIC LIGHT; Peter Cooper 
Hewitt, of New York, N. Y. App. filed Jan. 25, 1901. (See page 503.) 

682,698. ENCLOSING CASE FOR ELECTRIC LAMPS; Peter Cooper Hewitt, 
of New York, N. Y. App. filed April 5, 1900. (See page 503.) 

682,699. METHOD OF MANUFACTURING VAPOR OR GAS LAMPS; 
Peter Cooper Hewitt, of New York, N. Y. App. filed April 5, 1900. (See 
page 503.) 

682,705. CONTACT DEVICE FOR CONDUIT ELECTRIC RAILWAYS; W. 
F. Jenkins, Richmond, Va. App. filed Feb. 7, 1901.” The contact shoes are 
pivoted to a plate «which is connected with the plow by means of a link, 
permitting it te trail rearward. = 

682,706. CONTACT DEVICE FOR CONDUIT ELECTRIC RAILWAYS; W. 
F. Jenkins, Richmond, Va. App. filed Feb. 7, 1901. A modification of the 
preceding, wherein the plate is allowed a vertical motion on the plow. 
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682,707. CONTACT DEVICE FOR CONDUIT ELECTRIC RAILWAYS; W. 
F. Jenkins, Richmond, Va. App. filed Feb. 7, 1901. A further modifica- 
tion in which the plow itself is permitted to swing rearward from its point 
of connection with the car. 

682,708. SUSPENSORY DEVICE FOR TRAILING CONTACTS FOR CON- 
DUIT ELECTRIC RAILWAYS; W. F. Jenkins, Richmond, Va. App. 
filed Feb. 7, 1901. The device consists of two parallel bars extending 
laterally from the frame of the car or truck to one side where they support 
the contact devices. 

682,709. INSULATOR; W. F. Jenkins, Richmond, Va. App. filed Feb. 7, 
1901. An insulator consisting of an insulating petticoat provided on its 
upper end with a vertically projecting neck, a casing resting on the top 
of the petticoat and surrounding the neck thereof, which it fits closely, and 
provided with means for supporting a conductor, and insulated means 
whereby the petticoat and casing are secured to one another. 

682,710. BOND FOR ELECTRIC RAILWAY CONDUCTORS; W. F. Jen- 
kins, Richmond, Va. App. filed Feb. 7, 1901. The conductors are tubular 
and bonded by means of two bars one inside and the other outside of the 
joint and secured together by a bolt passing through both bars and between 
the ends of the tubes. 

682,711. CONDUIT FOR ELECTRIC RAILWAYS; W. F. Jenkins, Rich- 
mond, Va. App. filed Feb. 7, 1901. Details. 

682,714. MEANS FOR PROTECTING CIRCUITS; John F. Kelly, of Pitts- 
field, Mass. App. filed June 5, r901. (See Current News and Notes.) 
682,729. ELECTRIC SWITCH; H. A. Metz, Brooklyn, N. Y. App. filed July 

s, 1899. Details. 

€82,732. SUPERVISORY SIGNAL. FOR TELEPHONE SYSTEMS; F. R. 
McBerty, Downer’s Grove, Ul. App. filed Nov. 13, 1897. Means for in- 
suring the uniform operation of the supervisory signals under varying con- 
ditiors, 

682,742. PORTABLE ELECTRIC LAMP; H. E. Plass, New York, N. Y. 
App. filed April 20, 1901. A portable electric lamp outfit, comprising a 
flat inclosing case, containing a series of cells side by side, and a casing 
also side by side with the cells, said casing carrying a lamp and switch 
and connections. 

682,768. SIGNALING APPARATUS; H. B. Taylor, Newark, N. J. App. 
filed Oct. 1, 1900. An electric heater is applied to a railway signal for the 
purpose of removing ice and keeping the signal in working condition. 

682,796. ELECTROMAGNETICALLY OPERATED DOOR OPENER; J. M. 
G. Gould, Boston, Mass. App. filed Nov. 26, 1900. Details. 

682,818. SWITCH FOR ELECTROMOTORS; R. A. Sloan and J. E. L. 
Barnes, Liverpool, England. App. filed June 19, 1900. Details of an 
apparatus comprising a main switch and a regulating switch mutually inter- 
locked. 

682,828. ELECTROPNEUMATIC CONTROLLING SYSTEM; E. R. Hill, 
Wilkinsburg, Pa. App. filed Jan. 13, 1900. An electropneumatic system for 
moving the controller on each car of a train, whereby a step by step move- 
ment of the controller drums is automatically effected when a certain manu- 
ally operated switch is closed. 

682,831. ADJUSTABLE INSULATOR; H. D. Murdock, Pittsburg, Pa. App. 
filed April 18, 1901. A series of insulators having a plurality of engaging 
faces to receive various thicknesses of cables. 

682.845. ELECTRIC CABLE FOR THREE-PHASE ALTERNATING CUR- 





682,642..-Means for Controlling Electric Motor Vehicles. 


RENTS; W. BB. Esson, London, Eng. App. filed July 22, 1901. The neu- 
tral conductor is divided up into a number of small conductors which are 
disposed between the three main conductors to thereby make a cable of 
comparatively small cross section. 

682,893. CONDUCTOR; F. Tremain, Highgate, Eng. App. filed Jan. 25, 
1901. A pair of conductors arranged parallel a slight distance apart and 
having distance pieces between them at intervals and a wrapping of insu- 
lating tape. 

682,898. DYNAMO ELECTRIC MACHINE; C. De Witt Anderson, Chicago, 
Ill. App. filed Oct. 27, 1900. A hub motor having an axle and a wheel 
having a hub journaled on the axle, in combination with a motor having a 
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casing surrounding and journaled upon the axle, and means for detacha\)|, 
connecting the outer end of the casing and the wheel. a : 

682,899. ACCUMULATOR PLATE; Henry D’Arnoult, Paris, France. A 
filed April 1, 1900. A storage battery grid plate with wide flanges is . 
closed at each of its faces by a perforated celluloid plate; the plates , 
ject beyond the flanges, and insulating material is run in the space the;.' 
made, the entire metallic grid being thus exteriorly insulated. The s;);. 
between the grid plate and the celluloid sides is filled with an exciting ).<,, 
consisting of lead oxide slightly moistened with a solution of an alkaline 
phate. 

682,919. ELECTRIC FUSE; Louis W. Downes, of Providence, R. I. A, 
filed June 11, 1901. Means for indicating whether or not an enclosed {, 
is blown. An auxiliary fuse inside the casing is looped by a thread wh. 
is tied around the outside of the casing, and the loop brought to the ji.) 
opening. The hole is then filled with a paste made of ordinary gunpow 





682,768.—-Signaling Apparatus. 


dissolved in a water solution of gum-arabic. When the main fuse is blown 
the auxiliary fuse is melted and the paste in contact with the fuse at the 
above-mentioned hole is ignited, thus indicating visually the disruption of the 
main fuse. 

682,942. ROTARY TRANSFORMER; Benjamin G. Lamme, of Pittsburg, Pa 
App. filed Jan. 28, 1897. (See Current News and Notes.) 

682,043. METHOD OF CHANGING FREQUENCY OF ALTERNATING 
CURRENTS; Benjamin G. Lamme, of Pittsburg, Pa. App. filed Jan. 2:, 
1897. (See Current News and Notes.) 

682,949. ELECTRIC HEATER; J. F. McElroy, Albany, N. Y. App. filed 
Nov. 28, 1898. Details. 

682,971. ELECTROSTATIC MEASURING INSTRUMENT; J. H. Bryson, 
St. Louis, Mo. App. filed March 18, 1901. Two movable inducing mem- 
bers insulated from each other and connected to the line wires of a cir- 
cuit, a stationary member within the inductive influence of the movable 
member, the stationary member being under normal operating conditions 
neutral to the movable members and an indicator actuated by the movable 
members. 

682,974. WIRELESS TELEGRAPHY; H. P. Davis, West Philadelphia, Pa 
App. filed May 8, 1901. The coherer is reciprocated by two electromag 
nets after the passage of each impulse, instead of the usual tapping. 





682,898.—Dynamo Electric Machine. 


682,978. SYSTEM OF ELECTRICALLY LIGHTING RAILWAY CAR 
RIAGES; E. Dick, Baden, Austria-Hungary. App. filed Feb. 25, 1899 
Details. 

682,996. ELECTRODE; James K. Pumpelly, Chicago, Ill. App. filed Dec. 26 
1900. A storage battery plate with circular ridges which provide inte! 
mediate annular channels, with a series of lips or flanges overhanging the 
channels, the lips upon one side of the channels standing opposite the ope” 
ings between the lips on the other side. 

683,000. METHOD OF OBTAINING ALUMINUM HYDRATE BY EL>' 
TROLYSIS; I. L. Roberts, New York, N. Y. App. filed Nov. 28, ‘%9* 
(See Current News and Notes.) 





